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COMPOUNDS AND METHODS FOR THERAPY
AND DIAGNOSIS OF LUNG CANCER

TECHNICAL FIELD

The present invention relates generally to compositions and methods for the
treatment and diagnosis of lung cancer. The invention is more specifically related to
nucleotide sequences that are preferentially expressed in lung tumor tissue, together with
polypeptides encoded by such nucleotide sequences. The inventive nucleotide sequences and
polypeptides may be used in vaccines and pharmaceutical compositions for the treatment and

diagnosis of lung cancer.

BACKGROUND OF THE INVENTION

Lung cancer is the primary cause of cancer death among both men and women
in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year
survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis. is
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while
the disease is still localized. However, only 16% of lung cancers are discovered before the
disease has spread.

Early detection is difficult since clinical symptoms are often not seen until the
disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x-
rays, analysis of the type of cells contained in sputum and fiberoptic examination of the
bronchial passages. Treatment regimens are determined by the type and stage of the cancer,
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research
into therapies for the disease, lung cancer remains difficult to treat.

Accordingly, there remains a need in the art for imprdved vaccines, treatment

methods and diagnostic techniques for lung cancer.
SUMMARY OF THE INVENTION

Briefly stated, the present invention provides compounds and methods for the

therapy of lung cancer. In a first aspect, isolated polynucleotide molecules encoding lung

(C) 2000 Copyright Derwent Information Ltd.



Pil

WO 99/47674 PCT/US99/05798

tumor polypeptides are provided, such polynucleotide molecules comprising a nucleotide
sequence selected from the group consisting of: (a) sequences provided in SEQ ID NO: 1-3,
6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82,
84, 86-96, 107-109, 111, 113,125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157,
158, 160, 167, 168 and 171; (b) sequences complementary to a sequence provided in SEQ ID
NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78,
80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153,
154,157, 158, 160, 167, 168 and 171; and (b) sequences that hybridize to a sequence of (a) or
(b) under moderately stringent conditions.

In a second aspect, isolated polypeptides are provided that comprise at least an
immunogenic portion of a lung tumor protein or a variant thereof. In specific embodiments,
such polypeptides comprise an amino acid sequence encoded by a polynucleotide molecule
comprising a nucleotide sequence selected from the group consisting of (a) sequences recited
in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73,.
74,77, 78, 80-82, 84, 86-96, 107-109, 111,113, 125, 127, 128, 129, 131-133, 142, 144, 148-
151, 153, 154, 157, 158, 160, 167, 168 and 171; (b) sequences complementary to a sequence
provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-
69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133,
142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171; and (c) sequences that
hybridize to a sequence of (a) or (b) under moderately stringent conditions.

In related aspects, expression vectors comprising the inventive polynucleotide
molecules, together with host cells transformed or transfected with such expression vectors
are provided. In preferred embodiments, the host cells are selected from the group consisting
of E. coli, yeast and mammalian cells.

In another aspect, fusion proteins comprising a first and a second inventive
polypeptide or, alternatively, an inventive polypeptide and a known lung tumor antigen, are
provided.

The present invention further provides pharmaceutical compositions -
comprising one or more of the above polypeptides, fusion proteins or polynucleotide

molecules and a physiologically acceptable carrier, together with vaccines comprising one or
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more such polypeptides, fusion proteins or polynucleotide molecules in combination with an
immune response enhancer.

In related aspects, the present invention provides methods for inhibiting the
development of lung cancer in a patient, comprising administering to a patient an effective
amount of at least one of the above pharmaceutical compositions and/or vaccines.

Additionally, the present invention provides methods for immunodiagnosis of
lung cancer, together with kits for use in such methods. Polypeptides are disclosed which
comprise at least an immunogenic portion of a Jung tumor protein or a variant of said protein
that differs only in conservative substitutions and/or modifications, wherein the lung tumor
protein comprises an amino acid sequence encoded by a polynucleotide molecule having a
sequence selected from the group consisting of nucleotide sequences recited in SEQ ID NO:
1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171, and variants
thereof. Such polypeptides may be usefully employed in the diagnosis and monitoring of
lung cancer.

In one specific aspect of the present invention, methods are provided for
detecting lung cancer in a patient, comprising: (a) contacting a biological sample obtained
from a patient with a binding agent that is capable of binding to one of the above
polypeptides; and (b) detecting in the sample a protein or polypeptide that binds to the
binding agent. In preferred embodiments, the binding agent is an antibody, most preferably a
monoclonal antibody.

In related aspects, methods are provided for monitoring the progression of
lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a
patient with a binding agent that is capable of binding to one of the above polypeptides; (b)
determining in the sample an amount of a protein or polypeptide that binds to the binding
agent; (c) repeating steps (a) and (b); and comparing the amounts of polypeptide detected in
steps (b) and (c).

Within related aspects, the present invention provides antibodies, preferably
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits
comprising such antibodies, and methods of using such antibodies to inhibit the development

of lung cancer.
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The present invention further provides methods for detecting lung cancer
comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with"
a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the
oligonucleotide primers being specific for a polynucleotide molecule that encodes one of the
above polypeptides; and (c) detecting in the sample a ;Solynucleotide sequence that amplifies
in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at
least one of the oligonucleotide primers comprises at least about 10 contiguous nucleotides of
a polynucleotide molecule including a sequence selected from the group consisting of SEQ
ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.

In a further aspect, the present invention provides a method for detecting lung
cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b)
contacting the sample with an oligonucleotide probe specific for a polynucleotide molecule
that encodes one of the above polypeptides; and (c) detecting in the sample a polynucleotide
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe
comprises at least about 15 contiguous nucleotides of a polynucleotide molecule having a
partial sequence selected from the group consisting of SEQ ID NO: 1-109, 111, 113, 115-151,
153, 154,157, 158, 160, 162-164, 167, 168 and 171.

In related aspects, diagnostic kits comprising the above oligonucleotide probes
or primers are provided. _

In yet a further aspect, methods for the treatment of lung cancer in a patient are
provided, the methods comprising obtaining PBMC from the patient, incubating the PBMC
with a polypeptide of the present invention (or a polynucleotide that encodes such a
polypeptide) to provide incubated T cells and administering the incubated T cells to the
patient. The present invention additionally provides methods for the treatment of lung cancer
that comprise incubating antigen presenting cells with a polypeptide of the present invention
(or a polynucleotide that encodes such a polypeptide) to provide incubated antigen presenting
cells and administering the incubated antigen presenting cells to the patient. In certain
embodiments, the antigen presenting cells are selected from the group consisting of dendritic
cells and macrophages. Compositions for the treatment of lung cancer comprising T cells or

antigen presenting cells that have been incubated with a polypeptide or polynucleotide of the '
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present invention are also provided. These and other aspects of the present invention will
become apparent upon reference to the following detailed description. All references
disclosed herein are hereby incorporated by reference in their entirety as if each was

incorporated individually.

DETAILED DESCRIPTION OF THE INVENTION

As noted above, the present invention is generally directed to compositions
and methods for the therapy and diagnosis of lung cancer. The compositions described herein
include polypeptides, fusion proteins and polynucleotide molecules. Also included within
the present invention are molecules (such as an antibody or fragment thereof) that bind to the:
inventive polypeptides. Such molecules are referred to herein as "binding agents."

In one aspect, the subject invention discloses polypeptides comprising an
immunogenic portion of a human lung tumor protein, wherein the lung tumor protein

includes an amino acid sequence encoded by a polynucleotide molecule including a sequence

- selected from the group consisting of (a) nucleotide sequences recited in SEQ ID NO: 1-109, ,

111, 113 115-151, 153, 154,157, 158, 160, 162-164, 167, 168 and 171, (b) the complements
of said nucleotide sequences, and (c) variants of such sequences. As used herein, the term
“polypeptide" encompasses amino acid chains of any length, including full length proteins,
wherein the amino acid residues are linked by covalent peptide bonds. Thus, a polypeptide
comprising a portion of one of the above lung tumor proteins may consist entirely of the
portion, or the portion may be present within a larger polypeptide that contains additional
sequences. The additional sequences may be derived from the native protein or may be
heterologous, and such sequences may (but need not) be immunoreactive and/or antigenic.
As detailed below, such polypeptides may be isolated from lung tumor tissue or prepared by
synthetic or recombinant means.

As used herein, an "immunogenic portion" of a lung tumor protein is a portion
that is capable of eliciting an immune response in a patient inflicted with lung cancer and as
such binds to antibodies present within sera from a lung cancer patient. Such immunogenic
portions generally comprise at least about 5 amino acid residues, more preferably at least
about 10, and most preferably at least about 20 amino acid residues. Immunogenic portions

of the proteins described herein may be identified in antibody binding assays. Such assays
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may generally be performed using any of a variety of means known to those of ordinary skill
in the art, as described, for example, in Harlow and Lane, Antibodies: A Laboratory Manual.
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988. For example, a polypeptide
may be immobilized on a solid support (as described below) and contacted with patient sera’
to allow binding of antibodies within the sera to the immobilized polypeptide. Unbound sera
may then be removed and bound antibodies detected using, for example, '*I-labeled Protein
A. Aliernatively, a polypeptide may be used to generate monoclonal and polyclonal
antibodies for use in detection of the polypeptide in blood or other fluids of lung cancer
patients. Methods for preparing and identifying immunogeﬁic portions of antigens of known
sequence are well known in the art and include those summarized in Paul. Fundamental
Immunology, 3" ed., Raven Press, 1993, pp. 243-247.

The term “polynucleotide(s),” as used herein, means a single or double-
stranded polymer of deoxyribonucleotide or ribonucleotide bases and includes DNA and
corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and
anti-sense strands, and comprehends cDNA, genomic DNA and recombinant DNA, as well as
wholly or partially synthesized polynucleotides. An HnRNA molecule contains introns and
corresponds to a DNA molecule in a generally one-to-one manner. An mRNA molecule
corresponds to an HnRNA and DNA molecule from which the introns have been excised. A
polynucleotide may consist of an entire gene, or any portion thercof. Operable anti-sense
polynucleotides may comprise a fragment of the corresponding polynucleotide, and the
definition of “polynucleotide” therefore includes all such operable anti-sense fragments.

The compositions and methods of the present invention also encompass
variants of the above polypeptides and polynucleotides. A polypeptide "variant," as used
herein, is a polypeptide that differs from the recited polypeptide only in conservative
substitutions and/or modifications, such that the therapeutic, antigenic and/or immunogenic
properties of the polypeptide are retained. In a preferred embodiment, variant polypeptides
differ from an identified sequence by substitution, delction or addition of five amino acids or
fewer. Such variants may generally be identified by modifying one of the above polypeptide
sequences, and evaluating the antigenic properties of the modified polypeptide using, for

example, the representative procedures described herein. Polypeptide variants preferably
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exhibit at least about 70%, more preferably at least about 90% and most preferably at least

~ about 95% identity (determined as describe below) to the identified polypeptides.

As used herein, a "conservative substitution" is one in which an amino acid is
substituted for another amino acid that has similar properties, such that one skilled in the art
of peptide chemistry would expect the secondary structure and hydropathic nature of the
polypeptide to be substantially unchanged. In general, the following groups of amino acids
represent conservative changes: (1) ala, pro, gly, glu, asp, gln, asn, ser, thr; (2) cys, ser, tyr,
thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr, trp, his.

Variants may also, or alternatively, contain other modifications. including the
deletion or addition of amino acids that have minimal influence on the antigenic properties,
secondary structure and hydropathic nature of the polypeptide. For example. a polypeptide
may be conjugated to a signal (or leader) sequence at the N-terminal end of the protein which>
co-translationally or post-translationally directs transfer of the protein. The polypeptide may
also be conjugated to a linker or other sequence for ease of synthesis, purification or
identification of the polypeptide (e.g., poly-His), or to enhance binding of the polypeptide to a
solid support. For example, a polypeptide may be conjugated to an immunoglobulin Fc
region.

A nucleotide “variant” is a sequence that differs from the recited nucleotide
sequence in having one or more nucleotide deletions, substitutions or additions. Such
modifications may be readily introduced using standard mutagenesis techniques, such as
oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et al.
(DN4, 2:183, 1983). Nucleotide variants may be naturally occurring allelic variants, or non-
naturally occurring variants. Variant nucleotide sequences preferably exhibit at least about
70%, more preferably at least about 80% and most preferably at least about 90% identity
(determined as described below) to the recited sequence. _

The antigens provided by the present invention include variants that are
encoded by polynucleotide sequences which are substantially homologous to one or more of
the polynucleotide sequences specifically recited herein. "Substantial homology," as used
herein, refers to polynucleotide sequences that are capable of hybridizing under moderately

stringent conditions. Suitable moderately stringent conditions include prewashing in a
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solution of 5X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5X SSC,
overnight or, in the event of cross-species homology, at 45°C with 0.5X SSC; followed by
washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1%
SDS. Such hybridizing polynucleotide sequences are also within the scope of this invention,
as are nucleotide sequences that, due to code degeneracy, encode an immunogenic
polypeptide that is encoded by a hybridizing polynucleotide sequence.

Two nucleotide or polypeptide sequences are said to be “identical” if the
sequence of nucleotides or amino acid residues in the two sequences is the same when aligned
for maximum corréspondence as described below. Comparisons between two sequences are
typically performed by comparing the sequences over a comparison window to identify and
compare local regions of sequence similarity. A “comparison window” as used herein, refers
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50,
in which a sequence may be compared to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned.

Optimal alignment of sequences for comparison may be conducted using the
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc.,
Madison, WI), using default parameters. This program embodies several alignment schemes
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary change
in proteins — Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of
Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA;
Higgins, D.G. and >Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a
microcomputer C4ABIOS 5:151-153; Myers, E.W. and Muller W. (1988) Optimal alignments
in linear space CABIOS 4:11-17; Robinson, E.D. (1971) Comb. Theor 11:105: Santou, N.
Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic
trees Mol. Biol. Evol. 4:406-425; Sncath, P.H.A. and Sokal, R.R. (1973) Numerical
Taxonomy — the Principles and Practice of Numerical Taxonomy, Freeman Press, San
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Rapid similarity searches of nucleic
acid and protein data banks Proc. Natl. Acad., Sci. USA 80:726-730.
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Preferably, the “percentage of sequence identity” is determined by comparing
two optimally aligned sequences over a window of comparison of at least 20 positions,
wherein the portion of the polynucleotide sequence in the comparison window may comprise
additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent. or 10 to 12
percent, as compared to the reference sequences (which does not comprise additions or
deletions) for optimal alignment of the two sequences. The percentage is calculated by
determining the number of positions at which the identical nucleic acid bases or amino a¢id
residue occurs in both sequences to yield the number of matched positions, dividing the
number of matched positions by the total number of positions in the reference sequence (i.e.
the window size) and multiplying the results by 100 to yield the percentage of sequence
identity.

Also included in the scope of the present invention are alleles of the genes
encoding the nucleotide sequences recited in herein. As used herein, an “allele” or “allellic _
sequence” is an alternative form of the gene which may result from at Jeast one mutation in
the nucleic acid sequence. Alleles may result in altered mRNAs or polypeptides whose
structure or function may or may not be altered. Any given gene may have none, one, or
many allelic forms. Common mutational changes which give rise to alleles are generally
ascribed to natural deletions, additions, or substitutions of nucleotides. Each of these types of
changes may occur alone or in combination with the others, one or more times in a given
sequence.

For lung tumor polypeptides with immunoreactive properties, variants may,
alternatively, be identified by modifying the amino acid sequence of one of the above
polypeptides, and evaluating the immunoreactivity of the modified polypeptide. For lung
tumor polypeptides useful for the generation of diagnostic binding agents, a variant may be
identified by evaluating a modified polypeptide for the ability to generate antibodies that
detect the presence or absence of lung cancer. Such modified sequences may be prepared and
tested using, for example, the representative procedures described herein.

The lung tumor polypeptides of the present invention, and polynucleotide
molecules encoding such polypeptides, may be isolated from lung tumor tissue using any of 5

variety of methods well known in the art. Polynucleotide sequences corresponding to a gene
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(or a portion thereof) encoding one of the inventive lung tumor proteins may be isolated from
a lung tumor ¢cDNA library using a subtraction technique as described in detail below.
Examples of such polynucleotide sequences are provided in SEQ ID NO: 1-109,111,113 115-
151, 153. 154, 157, 158, 160, 162-164, 167, 168 and 171. Partial polynucleotide sequences
thus obtained may be used to design oligonucleotide primers for the amplification of full-

length polynucleotide sequences from a human genomic DNA library or from a lung tumor

c¢DNA library in a polymerase chain reaction (PCR), using techniques well known in the art.

(see, for example, Mullis et al., Cold Spring Harbor Symp. Quant. Biol. 51:263, 1987, Erlich
ed., PCR Technology, Stockton Press, NY, 1989). For this approach, sequence-specific
primers may be designed based on the nucleotide sequences provided herein and may be
purchased or synthesized, '

An amplified portion may be used to isolate a full length gene from a suitable
library (e.g., a lung tumor cDNA library) using well known techniques. Within such
techniques, a library (¢cDNA or genomic) is screened using one or more polynucleotide
probes or primers suitable for amplification. Preferably, a library is size-selected to include
larger molecuies. Random primed libraries may also be preferred for identifying 5' and
upstream regions of genes. Genomic libraries are preferred for obtaining introns and
extending 5' sequences.

For hybridization techniques, a partial sequence may be labeled (e.g., by nick-

translation or end-labeling with *’P) using well known techniques. A bacterial or

bacteriophage library is then screened by hybridizing filters containing denatured bacterial -

colonies (or lawns containing phage plaques) with the labeled probe (see Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring
Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the
DNA is isolated for further analysis. cDNA clones may be ahalyzed to determine the amount
of additional sequence by, for example, PCR using a primer from the partial sequence and a
primer from the vector. Restricﬁon maps and partial sequences may be generated to identify
one or more overlapping clones. The complete sequence may then be determined using
standard techniques, which may involve generating a series of deletion clones. The resulting

overlapping sequences are then assembled into a single contiguous sequence. A full length
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cDNA molecule can be generated by ligating suitable fragments, using well known
techniques. ‘ .

Alternatively, there are numerous amplification techniques for obtaining a full
length coding sequence from a partial ¢cDNA sequence. Within such techniques,
amplification is generally performed via PCR. Any of a variety of commercially available
kits may be used to perform the amplification step. Primers may be designed using
techniques well known in the art (see, for example, Mullis et al., Cold Spring Harbor Symp.
Quant. Biol. 51:263, 1987; Erlich ed., PCR Technology, Stockton Press, NY, 1989). and
software well known in the art may also be employed. Primers are preferably 22-30
nucleotides in length, have a GC content of at least 50% and anneal to the target sequence at
temperatures of about 68°C to 72°C. The amplified region may bg sequenced as described
above, and overlapping sequences assembled into a contiguous sequence.

One such amplification technique is inverse PCR (see Triglia et al., Nucl.
Acids ‘Res. 16:8186, 1988), which uses restriction enzymes to generate a fragment in the
known region of the gene. The fragment is then circularized by intramolecular ligation and
used as a template for PCR with divergent primers derived from the known region. Within an
alternative approach, sequences adjacent to a partial sequence may be retrieved by
amplification with a primer to a linker sequence and a primer specific to a known region. The
amplified sequences are typically subjected to a second round of amplification with the same
linker primer and a second primer specific to the known region. A variation on this
procedure, which employs two primers that initiate extension in opposite directions from the
known sequence, is described in WO 96/38591. Additional techniques include capture PCR
(Lagerstrom et al., PCR Methods Applic. 1:111-19, 1991) and walking PCR (Parker et al.,
Nucl. Acids. Res. 19:3055-60, 1991). Transcription-Mediated Amplification, or TMA is
another method that may be utilized for the amplification of DNA, rRNA, or mRNA, as
described in Patent No. PCT/US91/03184. This autocatalytic and isothermic non-PCR based
method utilizes two primers and two enzymes: RNA polymerase and reverse transcriptase.
One primer contains a proinoter sequence for RNA polymerase. In the first amplification, the
promoter-primer hybridizes to the target rRNA at a defined site. Reverse transcriptase creates

a DNA copy of the target IRNA by extension from the 3’end of the promoter-primer. The
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RNA in the resulting complex is degraded and a second primer binds to the DNA copy. A
new strand of DNA is synthesized from the end of the primer by reverse transcriptase creating
double stranded DNA. RNA polymerase recognizes the promoter sequence in the DNA
template and initiates transcription. Each of the newly synthesized RNA amplicons re-enters
the TMA process and serves as a template for a new round of replication leading to the
expotential expansion of the RNA amplicon. Other methods employing amplification may
also be employed to obtain a full length cDNA sequence.

In certain instances, it is possible to obtain a full length cDNA sequence by
analysis of sequences provided in an expressed sequence tag (EST) database, such as that
available from GenBank. Searches for overlapping ESTs may generally be performed using
well known programs (e.g., NCBI BLAST searches), and such ESTs may be used to generate
a contiguous full length sequence.

Once a polynucleotide sequence encoding a polypeptide is obtained, the
polypeptide may be produced recombinantly by inserting the polynucleotide sequence into an
expression vector and expressing the polypeptide in an appropriate host. Any of a variety of -
expression vectors known to those of ordinary skill in the art may be employed to express
recombinant polypeptides of this invention. Expression may be achieved in any appropriate
host cell that has been transformed or transfected with an expression vector containing a
polynucieotide molecule that encodes the recombinant polypeptide. Suitable host cells
include prokaryotes, yeast, insect and higher eukaryotic cells. Preferably, the host cells
employed are E. coli, yeast or a mammalian cell line, such as COS or CHO cells. The
polynucleotide sequences expressed in this manner may encode naturally occurring
polypeptides, portions of naturally occurring polypeptides, or other variants thereof.
Supernatants from suitable host/vector systems which secrete the recombinant polypeptide
may first be concentrated using a commercially available filter. The concentrate may then be
applied to a suitable purification matrix, such as an affinity matrix or ion exchange resin.
Finally, one or more reverse phase HPLC steps can be employed to further purify the
recombinant polypeptide. _

The lung tumor polypeptides disclosed herein may also be generated by

synthetic means. In particular, synthetic polypeptides having fewer than about 100 amino
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acids, and generally fewer than about 50 amino acids, may be generated using techniques
well known to those of ordinary skill in the art. For example, such polypeptides may be
synthesized using any of the commercially available solid-phase techniques, such as the
Merrifield solid-phase synthesis method, where amino acids are sequentially added to a
growing amino acid chain (see, for example, Merrifield, J. Am. Chem. Soc. 85:2149-2146,
1963). Equipment for automated synthesis of polypeptides is commercially available from
suppliers such as Perkin Elmer/Applied BioSystems Division (Foster City, CA). and may be
operated according to the manufacturer's instructions.

In addition, lung tumor antigens may be identified by T cell expression |
cloning. One source of tumor specific T cells is from surgically excised tumors from human
patients. In one method for isolating and characterizing tumor specific T cells. the excised
tumor is minced and enzymatically digested for several hours to release tumor cells and
infiltrating lymphocytes (tumor infiltrating T cells, or TILs). The cells are washed in HBSS
buffer and passed over a Ficoll (100%/75%/HBSS) discontinuous gradient to separate tumor
cells and lymphocytes from non-viable cells. Two bands are harvested from the interfaces;
the upper band at the 75%/HBSS interface contains predominantly tumor cells. while the
lower band at the 100%/75%/HBSS interface contains a majority of lymphocytes. The TILs
are expanded in culture by techniques well known in the art, but preferably in culture media
supplemented with 10 ng/ml IL-7 and 100 U/ml IL-2, or alternatively, cultured and expanded
in tissue culture plates that have been pre-adsorbed with anti-CD3 monoclonal antibody
(OKT3). The resulting TIL cultures are analyzed by FACS to confirm that the vast majority
are CD8+ T cells (>90% of gated population).

In addition, the tumor cells are also expanded in cuiture using standard
techniques well known in the art to establish a tumor cell line, which is later confirmed to be
lung carcinoma cells by immunohistochemical analysis. The tumor cell line is transduced
with a retroviral vector to express human CD80. The tumor cell line is further characterized
by FACS analysis to confirm the strong expression levels of CD80, class I and II MHC
molecules.

The specificity of the TIL lines to lung tumor is confirmed by INF-y and/or

TNF-a cytokine release assays. For example, TIL cells from day 21 cultures are co-cultured
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with either autologous or allogeneic tumor cells, EBV-immortalized LCL, or control cell
lines Daudi and K562 and the culture supernatant monitored by ELISA for the presence of
cytokines. The expression of these specific cytokines in the presence of tumor or negative
control cells indicates whether the TIL lines are tumor specific and potentially recognizing
tumor antigen presented by the autologous MHC molecules.

The characterized tumor-specific TIL lines can be expanded and cloned by
methods well known in the art. For example, the TIL lines may be expanded to suitable |
numbers for T cell expression cloning by using soluble anti-CD3 antibody in culture with
irradiated EBV transformed LCLs and PBL feeder cells in the presence of 20 U/ml IL-2.
Clones from the expanded TIL lines can be generated by standard limiting dilution
techniques. In particular, TIL cells are seeded at 0.5 cells/well in a 96-well U bottom plate
and stimulated with CD-80-transduced autologous tumor cells, EBV transformed LCL, and
PBL feeder cells in the presence of 50 U/ml IL-2. These clones may be further analyzed for
tumor specificity by *'Cr microcytotoxicity and IFN-y bioassays. Additionally, the MHC
restriction element recognized by the TIL clones may be determined by antibody blocking
studies well known in the art.

The CTL lines or clones described above may be employed to identify tumor
specific antigens. For example, autologous fibroblasts or LCL from a patient may be
transfected or transduced with polynucleotide fragments derived from a lung tumor cDNA
library to generate target cells expressing tumor polypeptides. The target cells expressing
tumor polypeptides in the context of MHC will be recognized by the CTL line or clone
resulting in T-cell activation, which can be monitored- by cytokine.detection assays. The
tumor gene being expressed by the target cell and fecognized by the tumor-specific CTL is
then isolated by techniques described above. In general, regardless of the method of
preparation, the polypeptides disclosed herein are prepared in an isolated, substantially pure
form (i.e., the polypeptides are homogenous as determined by amino acid composition and
primary sequence analysis). Preferably, the polypeptides are at least about 90% pure, more
preferably at Jeast about 95% pure and most preferably at least about 99% pure. In certain

preferred embodiments, described in more detail below, the substantially pure polypeptides
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are incorporated into pharmaceutical compositions or vaccines for use in one or more of the
methods disclosed herein.

In a related aspect, the present invention provides fusion proteins comprising a
first and a second inventive polypeptide or, alternatively, a polypeptide of the present
invention and a known lung tumor antigen, together with variants of such fusion proteins. ‘
"fhc fusion proteins of the present invention may (but need not) include a linker peptide
between the first and second polypeptides. '

A polynucleotide sequence encoding' a fusion protein of the present invention
is constructed uéing known recombinant DNA techniques to assemble separate
polynucleotide sequences encoding the first and second polypeptides into an appropriate
expression vector. The 3' end of a DNA sequence encoding the first polypeptide is ligated,
with or without a peptide linker, to the 5' end of a DNA sequence encoding the second
polypeptide so that the reading frames of the sequences are in phase to permit mRNA
translation of the two DNA sequences into a single fusion protein that retains the biological
activity of both the first and the second polypeptides. o

A peptide linker sequence may be employed to separate tﬁe first and the
second polypeptides by a distance sufficient to ensure that each polypeptide folds into its
secondary and tertiary structures. Such a peptide linker sequence is incorporated into the
fusion protein using standard techniques well known in the art. Suitable peptide linker
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible
extended conformation; (2) their inability to adopt a secondary su-uémre that could interact
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic
or charged residues that might react with the polypeptide functional epitopes. Preferred
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids,
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which
may be usefully employed as linkers include those disclosed in Maratea et al., Gene 40:39-46,
1985; Murphy etal., Proc. Natl Acad. Sci. USA 83:8258-8262, 1986: U.S. Patent
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about

50 amino acids in length. Peptide sequences are not required when the first and second
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polypeptides have non-essential N-terminal amino acid regions that can be used to separate‘
the functional domains and prevent steric interference.

The ligated polynucleotide sequences are operably linked to suitable
transcriptional or translational regulatory elements. The regulatory elements responsible for
expression of polynucleotide are located only 5' to the DNA sequence encoding the first
polypeptides. Similarly, stop codons require to end translation and transcription termination
signals are only present 3' to the DNA sequence encoding the second polypeptide.

Fusion proteins are also provided that comprise a polypeptide of the present
invention together with an unrelated immunogenic protein. Preferably the immunogenic
protein is capable of eliciting a recall response. Examples of such proteins include tetanus,
tuberculosis and hepatitis proteins (see, for example, Stoute et al. New Engl J Med., 336:86-
91 (1997)).

Polypeptides of the present invention that comprise an immunogenic portion

of a lung tumor protein may generally be used for therapy of lung cancer, wherein the _

polypeptide stimulates the patient's own immune response to lung tumor cells. The present
invention thus provides methods for using one or more of the compbunds described herein
(which may be polypeptides, polynucleotide molecules or fusion proteins) for
immunotherapy of Vlung cancer in a patient. As used herein, a "patient" refers to any warm-
blooded animal, preferably a human. A patient may be afflicted with disease, or may be free
of detectable disease. Accordingly, the compounds disclosed herein may be used to treat lung
cancer or to inhibit the development of lung cancer. The con'xpoundé are preferably
administered either prior to or following surgical removal of primary tumors and/or treatment
by administration of radiotherapy and conventional chemotherapeutic drugs.

In these aspects, the inventive polypeptide is generally present within a
pharmaceutical composition or a vaccine. Pharmaceutical compositions may comprise one or
more polypeptides, each of which may contain one or more of the above sequences (or

variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or

more such polypeptides and a non-specific immune-response enhancer, wherein the non-

specific inmune response enhancer is capable of eliciting or enhancing an immune response

to an exogenous antigen. Examples of non-specific-immune response enhancers include
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adjuvants, biodegradable microspheres (e.g., polylactic galactide) and liposomes (into which
the polypeptide is incorporated). Pharmaceutical compositions and vaccines may also contain
other epitopes of lung tumor antigens, either incorporated into a fusion protein as described
above (i.c., a single polypeptide that contains multiple epitopes) or present within a separate
polypeptide.

Alternatively, a pharmaceutical composition or vaccine’ may contain
polynucleotide encoding one or more of the above polypeptides and/or fusion proteins, such
that the polypeptide is generated in situ. In such pharmaceutical compositions and vaccines,
the polynucleotide may be present within any of a variety of delivery systems known to those
of ordinary skill in the art, including nucleic acid expression systems, bacteria and viral
expression systems. Appropriate nucleic acid expression systems contain the necessary
polynucleotide sequences for expression in the patient (such as a suitable promoter).
Bacterial delivery systems involve the administration of a bacterium (such as Bacillus-
Calmette-Guerrin) that expresses an epitope of a lung cell antigen on its cell surface. In a
preferred embodiment, the polynucleotides may be introduced using a viral expression system
(e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the use of a
non-pathogenic (defective), replication competent virus. Suitable systems are disclosed, for
example, in Fisher-Hoch et al., PNAS 86:317-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci.
569:86-103, 1989; Flexner et al., Vacgine 8:17-21, 1990; U.S. Patent Nos. 4,603,112,
4,769,330, and 5,017,487, WO 89/01973; U.S. Patent No.4,777,127; GB 2,200,651;
EP 0,345,242; WO 91/02805; Berkner, Bibtechniques 6:616-627, 1988; Rosenfeld et al.,
Science 252:431-434, 1991; Kolls et al., PNAS 91:215-219, 1994; Kass-Eisler et al., PNAS
90:11498-11502, 1993; Guzman et al., Circulation 88:2838-2848, 1993; and Guzman et al.,
Cir. Res. 73:1202-1207, 1993. Techniques for incorporating polynucleotide into such |
expression systems are well known to those of ordinary skill in the art. The polynucleotides
may also be "naked," as described, for example, in published PCT application WO 90/1.1092,

- and Ulmer et al., Science 259:1745-1749, 1993, reviewed by Cohen, Science 259:1691-1692,
1993. The uptake of naked polynucleotides may be increased by coating the polynucleotides
onto biodegradable beads, which are efficiently transported into the cells.
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Routes and frequency of administration, as well as dosage, will vary from
individual to individual and may parallel those currently being used in immunotherapy of
other diseases. In general,‘ the pharmaceutical compositions and vaccines may be
administered by injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous),
intranasally (e.g., by aspiration) or orally. Between | and 10 doses may be administered over .
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and
booster administrations may be given periodically thereafter. Alternate protocols may be
appropriate for individual patients. A suitable dose is an amount of polypeptide or
polynucleotide that is effective to raise an immune response (cellular and/or humoral) against
Jung tumor cells in a treated patient. A suitable immune response is at least 10-50% above
the basal (i.c., untreated) level. In general, the amount of polypeptide present in a dose (or
produced in sifu by the polynucleotide molecule(s) in a dose) ranges from about 1 pg to about
100 mg per kg of host, typically from about 10 pg to about 1 mg, and preferably from about
100 pg to about 1 pg. Suitable dose sizes will vary with the size of the patient, but will
typically range from about 0.01 mL to about 5 mL.

While any suitable carrier known to those of ordinary skill in the art may be
employed in the pharmaceutical compositions of this invention, the type of carrier will vary
depending on the mode of administration. For parenteral administration, such as
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax
and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose,
sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres (e.g.,
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions
of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S.
Patent Nos. 4,897,268 and 5,075,109.

Any of a variety of immune-response enhancers may be employed in the
vaccines of this invention. For example, an adjuvant may be included. Most adjuvants
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum
hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A,

Bordella pertussis or Mpycobacterium tuberculosis. Such adjuvants are commercially
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available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco .
Laboratories, Detroit, MI) and Merck Adjuvant 65 (Merck and Company, Inc., Rahway,
NI).Polypeptides and polynucleotides disclosed herein may also be employed in adoptive
immunotherapy for the treatment of cancer. Adoptive immunotherapy may be broadly
classified into either active or passive immunotherapy. In active immunotherapy, treatment
relies on the in vivo stimulation of the endogenous host immune system to react against
tumors with the administration of immune response-modifying agents (for example, tumor
vaccines, bacterial adjuvants, and/or cytokines).

In passive immunotherapy, treatment involves the delivery of biologic
reagents with established tumor-immune reactivity (such as effector cells or antibodies) that
can directly or indirectly mediate antitumor effects and does not necessarily depend on an
intact host immune system. Examples of effector cells include T lymphocytes (for example,
CD8+ cytotoxic T-lymphocyte, CD4+ T-helper, gamma/delta T lymphocytes, tumor-
infiltrating lymphocytes), killer cells (such as Natural Killer cells, lymphokine-activated killer
cells), B cells, or antigen presenting cells (such as dendritic cells and macrophages) -
expressing the disclosed antigens. The polypeptides disclosed herein may also be used to
generate antibodies or anti-idiotypic antibodies (as in U.S. Patent No. 4,918,164), for passive
immunotherapy.

The predominant method of procuring adequate numbers of T-cells for
adoptive immunotherapy is to grow immune T-cells in vitro. Culture conditions for
expanding single antigen-specific T-cells to several billion in number with retention of
antigen recognition in vivo are well known in the art. These in vitro culture conditions
typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such
as IL-2, and non-dividing feeder cells. As noted -above, the immunoreactive polypeptides-
described herein may be used to rapidly expand antigen-specific T cell cultures in order to
generate sufficient number of cells for immunotherapy. In particular, antigen-presenting
- cells, such as dendritic, macrophage, monocyte, fibroblast, or B-cells, may be pulsed with
immunoreactive polypeptides, or polynucleotide sequence(s) may be introduced into antigen
presenting cells, using a variety of standard techniques well known in the art. For example. -

antigen presenting cells may be transfected or transduced with a polynucleotide sequence,
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wherein said sequence contains a promoter region appropriate for increasing expression, and”
can be expressed as part of a recombinant virus or other expression system. Several viral
vectors may be used to transduce an antigen presenting cell, including pox virus, vaccinia
virus, and adenovirus; also, antigen presenting cells may be transfected with polynucleotide
sequences disclosed herein by a variety of means, including gene-gun technology, lipid-
mediated delivery, electroporation, osmotic shock, and particlate delivery mechanisms,
resulting in efficient and acceptable expression levels as determined by one of ordinary skill
in the art. For cultured T-cells to be effective in therapy, the cultured T-cells must be able to
grow and distribute widely and to survive long term in vivo. Studies have demonstrated that A
cultured T-cells can be induced to grow in vivo and to survive long term in substantial
numbers by repeated stimulation with antigen supplemented with IL-2 (see. for example,
Cheever, M., ef al, “Therapy With Cultured T Cells: Principles Revisited, ” Immunological
Reviews, 157:177, 1997).

The polypeptides disclosed herein may also be employed to generate and/or
isolate tumor-reactive T-cells, which can then be administered to the patient. In one
technique, antigen-specific T-cell lines may be generated by in vivo immunization with short
peptides corresponding to immunogenic portions of the disclosed polypeptides. The resulting
antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard
tissue culture techniques, and returned to the patient.

Alternatively, peptides corresponding to immunogenic portions of the
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro
stimulation and expansion of autologous T cells to provide antigen-specific T cells which _
may be subsequently transferred to the patient as described, for example, by Chang et al,
(Crit. Rev. Oncol. Hematol., 22(3), 213, 1996). Cells of the immune system, such as T cells,
may be isolated from the peripheral blood of a patient, using a commercially available cell
separation system, such as CellPro Incorporated's (Bothell, WA) CEPRATE™ system (see
U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/16116 and WO
92/07243). The separated cells are stimulated with one or more of the immunoreactive
polypeptides contained within a delivery vehicle, such as a microsphere, to provide antigen-

specific T cells. The population of tumor antigen-specific T cells is then expanded using
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standard techniques and the cells are administered back to the patient.

In other embodiments, T-cell and/or antibody receptors specific for the
polypeptides disclosed herein can be cloned, expanded, and transferred into other vectors or
effector cells for use in adoptive immunotherapy. In particular, T cells may be transfected
with the appropriate genes to express the variable domains from tumor specific monoclonal
antibodies as the extracellular recognition elements and joined to the T cell receptor signaling
chains, resulting in T cell activation, specific lysis, and cytokine release. This enables the T
cell to redirect its specificity in an MHC-independent manner. See for example. Eshhar, Z.,
Cancer Immunol Immunother, 45(3-4):131-6, 1997 and Hwu, P., et al, Cancer Res,
55(15):3369-73, 1995. Another embodiment may include the transfection of tumor antigen
specific alpha and beta T cell receptor chains into alternate T éells, as in Cole. DJ, et al,
Cancer Res, 55(4):748-52, 1995.

In a further embodiment, syngeneic or autologous dendritic cells may be
pulsed with peptides corresponding to at least an immunogenic portion of a polypeptide
disclosed herein. The resulting antigen-specific dendritic cells may either be transferred into
a patient, or employed to stimuiate T cells to provide antigen-specific T cells which may, in
turn, be administered to a patient. The use of peptide-pulsed dendritic cells to generate
antigen-specific T cells and the subsequent use of such antigen-specific T cells to eradicate
tumors in a murine model has been demonstrated by Cheever et al, Immunological Reviews,
157:177,1997).

Furthermore, vectors expressing the disclosed polynucleotides may be
introduced into stem cells taken from the patient and clonally propagated in vitro for
autologous transplant back into the same patient.

Additionally, vectors expressing the disclosed polynucleotides may be
introduced into stem cells taken from the patient and clonally propagated in vitro for
autologous transplant back into the same patient. Polypeptides and fusion proteins of the
present invention may also, or alternatively, be used to generate binding agénts, such as
antibodies or fragments thereof, that are capable of detecting metastatic human lung tumors.
Binding agents of the present invention may generally be prepared using methods known to

those of ordinary skill in the art, including the representative procedures described herein.
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Binding agents are capable of differentiating between patients with and without lung cancer,
using the representative assays described herein. In other words, antibodies or other binding
agents raised againsi a lung tumor protein, or a suitable portion thereof, will generate a signal
indicating the presence of primary or metastatic lung cancer in at least about 20% of patients
afflicted with the disease, and will generate a negative signal indicating the absence of the
disease in at least about 90% of individuals without primary or metastatic lung cancer.
Suitable portions of such lung tumor proteins are portions that are able to generate a binding
agent that indicates the presence of primary or metastatic lung cancer in substantially all (i.e.,
at least about 80%, and preferably at least about 90%) of the patients for which lung cancer
would be indicated using the full length protein, and that indicate the absence of lung cancer
in substantially all of those samples that would be negative when tested with full length
protein. The representative assays described below, such as the two-antibody sandwich
assay, may generally be employed for evaluating the ability of a binding agent to detect
metastatic human lung tumors. ‘

The ability of a polypeptide prepared as described herein to generate
antibodies capable of detecting primary or metastatic human lung tumors may generally be
evaluated by raising one or more antibodies against the polypeptide (using, for example, a
representative method described herein) and determining the ability of such antibodies to
detect such tumors in patients. This determination may be made by assaying biological
samples from patients with and without primary or metastatic lung cancer for the presence of
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for
example, using a representative procedure described below. Polypeptides that generate
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such
procedures are considered to be useful in assays for detecting primary or metastatic human
lung tumors. Polypeptide specific antibodies may be used alone or in combination to
improve sensitivity.

Polypeptides capable of detecting primary or metastatic human lung tumors
may be used as markers for diagnosing lung cancer or for monitoring disease progression in
patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a

biological sample obtained from the patient for the level of one or more of the above
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polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological
samples"” include blood, sera, urine and/or lung secretions.

The level of one or more of the above polypeptides may be evaluated using
any binding agent specific for the polypeptide(s). A "binding agent," in the context of this
invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described
above. As used herein, "binding" refers to a noncovalent association between two separate
molecules (each of which may be free (i.e., in solution) or present on the surface of a cell or a
solid support), such that a "complex" is formed. Such a complex may be free or immobilized
(either covalently or noncovalently) on a support material. The ability to bind may generally
be evaluated by determining a binding constant for the formation of the complex. The -
binding constant is the value obtained when the concentration of the complex is divided by
the product of the component concentrations. In general, two compounds are said to "bind"
in the context of the present invention when the binding constant for complex formation
exceeds about 10°L/mol. The binding constant may be determined using methods well
known to those of ordinary skill in the art.

Any agent that satisfies the above requirements may be a binding agent. For
example, a binding agent may be a ribosome with or without a peptide component, an RNA
molecule or a peptide. In a preferred embodiment, the binding partner is an antibody, or a
fragment thereof. Such antibodies may be polyclonal, or monoclonal. In addition, the
antibodies may be single chain, chimeric, CDR-grafted or humanized. Antibodies may be
prepared by the methods described herein and by other methods well known to those of skill
in the art.

There are a variety of assay formats known to those of ordinary skill in the art
for using a binding partner to detect polypeptide markers in a sample. See, e.g., Harlow and
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In a.
preferred embodiment, the assay involves the use of binding partner immobilized on a solid
support to bind to and remove the polypeptide from the remainder of the sample. The bound
polypeptide may then be detected using a second binding partner that contains a reporter
group.  Suitable second binding partners include antibodies that bind to the binding
partner/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a
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polypeptide is labeled with a reporter group and allowed to bind to the immobilized binding
partner after incubation of the binding partner with the sample. The extent to which
components of the sample inhibit the binding of the labeled polypeptide to the binding
partner is indicative of the reactivity of the sample with the immobilized binding partner.

The solid support may be any material known to those of ordinary skill in the
art to which the antigen may be attached. For example, the solid support may be a test well in
a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the support.
may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as polystyrene
or polyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor,
such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may
be immobilized on the solid support using a variety of techniques known to those of skill in
the art, which are amply described in the patent and scientific literature. In the context of the
present invention, the term "immobilization" refers to both noncovalent association, such as
adsorption, and covalent attachment (which may be a direct linkage between the antigen and
functional groups on the support or may be a linkage by way of a cross-linking agent).
Immobilization by adsorption to a well in a microtiter plate or to a membrane is preferred. In
such cases, adsorption may be achieved by contacting the binding agent, in a suitable buffer,
with the solid support for a suitable amount of time. The contact time varies with
temperature, but is typically between about 1 hour and about 1 day. In general, contacting a
well of a plastic microtiter plate (such as polysfyrene or polyvinylchloride) with an amount of _
binding agent ranging from about 10 ng to about 10 pg, and preferably about 100 ng to about
1 pg, is sufficient to immobilize an adequate amount of binding agent.

Covalent attachment of binding agent to a solid support may generally be
achieved by first reacting the support with a bifunctional reagent that will react with both the
support and a functional group, such as a hydroxyl or amino group, on the binding agent. For
example, the binding agent may be covalently attached to supports having an appropriate
polymer coating using benzoquinone or by condensation of an aldehyde group on the support
with an amine and an active hydrogen on the binding partner (see, e.g., Pierce
Immunotechnology Catalog and Handbook, 1991, at A12-A13). '
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In certain embodiments, the assay is a two-antibody sandwich assay. This
assay may be performed by first contacting an antibody that has been immobilized on a solid
support, commonly the well of a microtiter plate, with the sample, such that polypeptides
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then
removed from the immobilized polypeptide-antibody complexes and a second antibody
(containing a reporter group) capable of binding to a different site on the polypeptide is
added. The amount of second antibody that remains bound to the solid support is then
determined using a method appropriate fof the specific reporter group.

More specifically, once the antibody is immobilized on the support as
described above, the remaining protein binding sites on the support are typically blocked.
Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum
albumin or Tween 20™ (Sigma Chemical Co., St. Louis, MO). The immobilized antibody is
then incubated with the sample, and polypeptide is allowed to bind to the antibody. The
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior
to incubation. In general, an appropriate contact time (i.e., incubation time) is that period of
time that is sufficient to detect the presence of polypeptide. within a sample obtained from an
individual with lung cancer. Preferably, the contact time is sufficient to achieve a level of
binding that is at least about 95% of that achieved at equilibrium between bound and unbound
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to
achieve equilibrium may be readily determined by aésaying the level of binding that occurs
over a period of time. At room temperature, an incubation time of about 30 minutes is
generally sufficient. -

Unbound sample may then be removed by washing the solid support with an
appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which
contains a reporter group, may then be added to the solid support. Preferred reporter groups
include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes,
radionuclides, lyminescent groups, fluorescent groups and biotin. The conjugation of
antibody to reporter group may be achieved using standard methods known to those of

ordinary skill in the art.
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The second antibody is then incubated with the immobilized antibody-
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An
appropriate amount of time may generally be determined by assaying the level of binding that
occurs over a period of time. Unbound second antibody is then removed and bound second
antibody is detected using the reporter group. The method employed for detecting the
reporter group depends upon the nature of the reporter group. For radioactive groups,
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic
methods may be used to detect dyes, luminescent groups and fluorescent groui)s. Biotin may
be detected using avidin, coupled to a different reporter group (commonly a radioactive or
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the

addition of substrate (generally for a specific period of time), followed by spectroscopic or

. other analysis of the reaction products.

To determine the presence or absence of lung cancer, the signal detected fromA
the reporter group that remains bound to the solid sﬁpport is generally compared to a signal
that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off
value is the average mean signal obtained when the immobilized antibody is incubated with
samples from patients without lung cancer. In general, a sample generating a signal that is
three standard deviations above the predetermined cut-off value is considered positive for
lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a
Receiver Operator Curve, according to the method of Sackett et al., Clinical Epidemiology: A
Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this
embodiment, the cut-off value may be determined from a plot of pairs of true positive rates
(Le., sensitivity) and false positive rates (100%-specificity) that correspond to each possible
cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to
the upper lefi-hand comer (i.e., the value that encloses the largest area) is the most accurate
cut-off value, and a sample generating a signal that is higher than the cut-off value
determined by this method may be considered positive. Alternatively, the cut-off value may
be shifted to the left along the plot, to minimize the false positive rate, or to the right, to
minimize the false negative rate. In general, a sample generating a signal that is higher than

the cut-off value determined by this method is considered positive for lung cancer.
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In a related embodiment, the assay is performed in a flow-through or strip test
format, wherein the antibody is immobilized on a membrane, such as nitroceliulose. In the
flow-through test, polypeptides within the sample bind to the immobilized antibody as the
sample passes through the membrane. A second, labeled antibody then binds to the antibody-
polypeptide complex as a solution containing the second antibody flows through the
membrane. The detection of bound second antibody may then be performed as described
above. In the strip test format, one end of the membrane to which antibody is bound is
immersed in a solution containing the sample. The sample migrates along the membrane
through a region containing second antibody and to the area of immobilized antibody.
Concentration of second antibody at the area of immobilized antibody indicates the presence
of lung cancer. Typically, the concentration of second antibody at that site generates a
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a
negative result. In géneral, the amount of antibody immobilized on the membrane is selected
to generate a visually discernible pattern when the biological sample contains a level of
polypeptide that would be sufficient to generate a positive signal in the two-antibody
sandwich assay, in the format discussed above. Preferably, the amount of antibody
immobilized on the membrane ranges from about 25 ng to about 1 pg, and more preferably
from about-50 ng to about 500 ng. Such tests can typically be performed with a very small
amount of biological sample.

Of course, numerous other assay protocols exist that are suitable for use with
the antigens or antibodies of the present invention. The above descriptions are intended to be
exemplary only.

In another embodiment, the above polypeptides may be used as markers for
the progression of lung cancer. In this embodiment, assays as described above for the
diagnosis of lung cancer may be performed over time, and the change in the level of reactive
polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a
period of 6 months t6 1 year, and thereafier performed as needed. In general, lung cancer is
progressing in those patients in whom the level of polypeptide detected by the binding agent
increases over time. In contrast, lung cancer is not progressing when the level of reactive

polypeptide either remains constant or decreases with time.
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Antibodies for use in the above methods may be prepared by any of a variety
of techniques known to those of ordinary skill in the art. See, e.g., Harlow and Lane,
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In one such
technique, an immunogen comprising the antigenic polypeptide is initially injected into any .
of a wide variety of mammals (e.g., mice,'rats, rabbits, sheep and goats). In this step, the
polypeptides of this invention may serve as the immunogen without modification.
Alternatively, particularly for relatively short polypeptides, a superior immune respénse may
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or
keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably
according to a predetermined schedule incorporating one or more booster immunizations, and
the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then
be purified from such antisera by, for example, affinity chromatography using the polypeptide
coupled to a suitable solid support. |

Monoclonal antibodies spéciﬁc for the antigenic polypeptide of interest may
be prepared, for example, using the technique of Kohler and Milstein, Ez)r. J. Immunrol.
6:511-519, 1976, and improvements thereto. Briefly, these methods involve the preparation
of immortal cell lines capable of producing antibodies having the desired specificity (i.e.,
reactivity with the polypeptide of interest). Such cell lines may be produced. for example,
from spleen cells obtained from an animal immunized as described above. The spleen cells
are then immortalized by, for example, fusion with a myeloma cell fuﬁon partner, preferablyr
one that is syngeneic with the immunized animal. A variety of fusion techniques may be
employed. For example, the spleen cells and myeloma cells may be combined with a
nonionic detergent for a few minutes and then plated at low density on a selective medium
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient
time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are
selected and tested for binding activity against the polypeptide. Hybridomas having high
reactivity and specificity are preferred.

Monoclonal antibodies may be isolated from the supernatants of growing

hybridoma colonies. In addition, various techniques may be employed to enhance the yield,

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

29

such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or _
the blood. Contaminants may be removed from the antibodies by conventional techniques.
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this
invention may be used in the purification process in, for example, an affinity chromatography
step. '

Monoclonal antibodies of the present invention may also be used as
therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on
their own (for instance, to inhibit metastases) or coupled to one or more therapeutic agents.
Suitable agents in this regard include radionuclides, differentiation inducers, drugs. toxins,
and derivatives thereof. Preferred radionuclides include Y, ', 1%, '3, '%Re, '%Re, 2V At,
and *’Bi. Preferred drugs include methotrexate, and pyrimidine and purine analogs.
Preferred differentiation inducers include phorbol esters and butyric acid. Preferred toxins
include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin. Shigella
toxin, and pokeweed antiviral protein.

A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction
between an agent and an antibody is possible when each possesses a'substituent capable of
reacting with the other. For example, a nucleophilié group, such as an amino or sulthydryl
group, on one may be capable of reacting with a carbonyl-containing group, such as an
anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g., a
halide) on the other.

Alternatively, it may be desirable to couple a therapeutic agent and an
antibody via a linker group. A linker group can function as a spacer to distance an antibody
from an agent in order to avoid interference with binding capabilities. A linker group can
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and
thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate
the use of agents, or functional groups on agents, which otherwise would not be possible.

It will be evident to those skilled in the art that a variety of bifunctional or

polyfunctional reagents, both homo- and hetero-functional (such as those described in the
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catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group.
Coupling may be effected, for example, through amino groups, carboxyl groups, sulthydryl
groups or oxidized carbohydrate residues. There are numerous references describing such
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al.

Where a therapeutic agent is more potent when free from the antibody portion
of the immunoconjugates of the present invention, it may be desirable to use a linker group
which is cleavable during or upon internalization into a cell. A number of different cleavable
linker groups have been described. The mechanisms for the intracellular release of an agent
from these linker groups include cleavage by reduction of a disulfide bond (e. £., U.S. Patent
No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g.. U.S. Patent
No. 4,625.014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S.
Patent No. 4,638,045, to Kohn et al.), by serum corhplement-mcdiated hydrolysis (e.g., U.S.

Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent

No. 4,569,789, to Blattler et al.).

It may be desirable to couple more than one agent to an antibody. In one
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In
another embodiment, more than one type of agent may be coupled to one antibody.
Regardless of the particular embodiment, immunoconjugates with more than one agent may
be prepared in a variety of ways. For example, more than one agent may be coupled directly
to an antibody molecule, or linkers which provide multiple sites for attachment can be used.
Alternatively, a carrier can be used.

A carrier may bear the agents in a variety of ways, including covalent bonding
either directly or via a linker group. Suitable carriers include proteins such as albumins (e.g,
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran
(e.g., U.S. Patent No. 4,699,784, to Shih et él.). A carrier may also bear an agent by

noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent

Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide agents include
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No.
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A

radionuclide chelate may be formed from chelating compounds that include those containing
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nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide,
radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses
representative chelating compounds and their synthesis.

A variety of routes of administration for the antibodies and immunoconjugates

may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or

in the bed of a resected tumor. It will be evident that the precise dose of the

antibody/immunoconjugate will vary depending upon the antibody used, the antigen density
on the tumor, and the rate of clearance of the antibody. A A

Diagnostic reagents of the present invention may also comprise polynucleotide
sequences encoding one or more of the above polypeptides, or one or more portions thereof.
For example, at least two oligonucleotide primers may be employed in a polymerase chain
reaction (PCR) based assay to amplify lung tumor-specific cDNA derived from a biological
sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide
molecule encoding a lung tumor protein of the present invention. The presence of the
amplified cDNA is then detected using techniques well known in the art, such as gel
electrophoresis. Similarly, oligonucleotide probes specific for a polynucleotide molecule
encoding a lung tumor protein of the présent invention may be used in a hybfidization assay
to detect the presence of an inventive polypeptide in a biological sample.

As used herein, the term "oligonucleotide primer/probe specific for a
polynucleotide molecule” means an oligonucleotide sequence that has at least about 60%,
preferably at least about 75% and more preferably at least about 90%, identity to the
polynucleotide molecule in question. Oligonucleotide primers and/or probes which may be
usefully employed in the inventive diagnostic methods preferably have at least about 10-40
nucleotides. In a preferred embodiment, the oligonucleotide primers comprise at least about
10 contiguous nucleotides of a polynucleotide molecule comprising sequence selected from
SEQ ID NO: 1-109, 111, 113 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.
Preferably, oligonucleotide probes for use in the inventive diagnostic methods comprise at
least about 15 contiguous oligonucleotides of a polynucleotide molecule comprising a
sequence provided in SEQ ID NO: 1-109,111, 113 115-151, 153, 154, 157, 158, 160, 162-
164, 167, 168 and 171. Techniques for both PCR based assays and hybridization assays are
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well known in the art (see, for example, Mullis et al. /bid; Ehrlich, Ibid). Primers or probes
may thus be used to detect lung tumor-specific sequences in biological samples, including -

blood, semen, lung tissue and/or lung tumer tissue.

The following AExamples are offered by way of illustration and not by way of

limitation.
EXAMPLES
Example 1
ISOLATION AND CHARACTERIZATION OF cDNA SEQUENCES ENCODING LUNG
- TUMOR POLYPEPTIDES

This example illustrates the isolation of cDNA molecules encoding lung

tumor-specific polypeptides from lung tumor cDNA libraries.

A. Isolation of cDNA Sequences from a Lung Squamous Cell Carcinoma Library

A human lung squamous cell carcinoma c¢cDNA expression library was
constructed from poly A* RNA from a pool of two patient tissues using a Superscript Plasmid
System for cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, Gaithersburg,
MD) following the manufacturer's protocol. Specifically, lung carcinoma tissues were
homogenized with polytron (Kinematica, Switzerland) and total RNA was extracted using
Trizol reagent (BRL Life Technologies) as directed by the manufacturer. The poly A* RNA
was then purified using an oligo dT cellulose column as described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring
Harbor, NY, 1989. First-strand cDNA was synthesized using the Notl/Oligo-dT18 primer.
Double-stranded cDNA was synthesized, ligated with BstXI/EcoRI adaptors (Invitrogen, San
Diego, CA) and digested with Notl. Following size fractionation with ¢cDNA size
fractionation columns (BRL Life Technologies), the cDNA was ligated into the BstXI/Notl
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site of pcDNA3.1 (Invitrogen) and transformed into ElectroMax E. coli DH10B cells (BRL
Life Technologies) by electroporation.

Using the same procedure, a normal human lung cDNA expression library was
prepared from a pool of four tissue specimens. The cDNA libraries were characterized by
determining the number of independent colonies, the percentage of clones that carried insert,
the average insert size and by sequence analysis. The lung squamous cell carcinoma library
contained 2.7 x 10° independent colonies, with 100% of clones having an insert and the
average insert size being 2100 base pairs. The normal lung ¢cDNA library contained 1.4 x 10°
independent colonies, with 90% of clones having inserts and the average insert size being
1800 base pairs. For both libraries, sequence analysis showed that the majority of clones had
a full length cDNA sequence and were synthesized from mRNA |

c¢DNA library subtraction was performed using the above lung squamous cell
carcinoma and normal lung cDNA libraries, as described by Hara et al. (Blood, 84:189-199,
1994) with some modifications. Specifically, 2 lung squamous cell carcinoma-specific
subtracted cDNA library was generated as follows. Normal tissue cDNA library (80 pg) was
digested with BamHI and Xhol, followed by a filling-in reaction with DNA polymerase
Klenow fragment. After phenol-chloroform extraction and ethanol precipitation, the DNA
was dissolved in 133 pl of H,O, heat-denatured and mixed with 133 pul (133 pg) of
Photoprobe biotin (Vector Laboratories, Burlingame, CA). As recommended by the
manufacturer, the resulting mixture was irradiated with a 270 W sunlamp on ice for 20
minutes. Additional Photoprobe biotin (67 pl) was added and the biotinylation reaction was
repeated. After extraction with butanol five times, the DNA was ethanol-precipitated and
dissolved in 23 ul H,O to form the driver DNA.

To form the tracer DNA, 10 pg lung squamous cell carcinoma cDNA library
was digested with Notl and Spel, phenol chloroform extracted and passed through Chroma
spin-400 columns (Clontech, Palo Alto, CA). Typically, 5 pg of cDNA was recovered after
the sizing column. Following ethanol precipitation; the tracer DNA was dissolved in 5 ul
H,0. lTracer DNA was mixed with 15 pl driver DNA and 20 pl of 2 x hybridization buffer
(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid

with mineral oil, and heat-denatured completely. The sample was immediately transferred
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into a 68 °C water bath and incubated for 20 hours (long hybridization [LH]). The reaction
mixture was then subjected to a streptavidin treatment followed by phenol/chloroform
extraction. This process was repeated three more times. Subtracted DNA was precipitated,
dissolved in 12 ul H,O, mixed with 8 pl driver DNA and 20 pl of 2 x hybridization buffer, A
and subjected to a hybridization at 68 °C for 2 hours (short hybridization [SH]). After
removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into Notl/Spel
site of chloramphenicol resistant pBCSK" (Stratagene, La Jolla, CA) and transformed into
ElectroMax E. coli DR10B cells by electroporation to generate a lung squamous cell
carcinoma specific subtracted cDNA library (herein after referred to as “lung subtraction f").

A second lung squamous cell carcinoma specific subtracted ¢cDNA library
(referred to as “lung subtraction II”) was generated in a similar way to the lung subtraction
library 1. except that eight frequently recovered genes from lung subtraction 1 were included
in the driver DNA, and 24,000 independent clones were recovered.

To analyze the subtracted cDNA libraries, plasmid DNA was prepared from
320 independent clones, randomly picked from the subtracted lung squamous cell carcinoma
specific librarics. Representative cDNA clones were further characterized by DNA
sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model
373A and/or Model 377 (Foster City, CA). The cDNA sequences for sixty isolated clones are
provided in SEQ ID NO: 1-60. These sequences were compared to known sequences in the
gene bank using the EMBL and GenBank databases (release 96). No significant homologies
were found to the séquences provided in SEQ ID NO: 2, 3, 19, 38 and 46. The sequences of
SEQ ID NO: 1, 6-8, 10-13, 15, 17, 18, 20-27, 29, 30, 32, 34-37, 39-45, 47-49, 51, 52, 54, 55
and 57-59 were found to show some homology to previously identified expressed sequence
tags (ESTs). The sequences of SEQ ID NO: 9, 28, 31 and 33 were found to show some
homology to previously identified non-human gene sequences and the sequences of SEQ 1D
NO: 4, 5, 14, 50, 53, 56 and 60 were found to show some homology to gene sequences
previously identified in humans.

The subtraction procedure described above was repeated using the above lung
squamous cell carcinoma cDNA library as the tracer DNA, and the above normal lung tissue

cDNA library and a cDNA library from normal liver and heart (constructed from a pool of
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one sample of each tissue as described above), plus twenty other cDNA clones that were
frequently recovered in lung subtractions 1 and II, as the driver DNA (lung subtraction III).
The normal liver and heart cDNA library contained 1.76 x 10° independent colonies, with
100% of clones having inserts and the average insert size being 1600 base pairs. Ten
additional clones were isolated (SEQ ID NO: 61-70). Comparison of these cDNA sequences
with those in the gene bank as described above, revealed no significant homologies to the
sequences provided in SEQ ID NO: 62 and 67. The sequences of SEQ ID NO: 61, 63-66, 68
and 69 were found to show some homology to previously isolated ESTs and the sequence
provided in SEQ ID NO: 70 was found to show some homology to a previously identified rat -

gene.

B. Isolation of cDNA Sequences from a Lung Adenocarcinoma Library

A human lung adenocarcinoma cDNA expression library was constructed as
described above. The library contained 3.2 x 10° independent colonies, with 100% of clones
having an insert and the average insert size being 1500 base pairs. Library subtraction was
performed as described above using the nommal lung and normal liver and heart cDNA
expression libraries described above as the driver DNA. Twenty-six hundred independent
clones were recovered.

Initial cDNA sequence analysis from 100 independent clones revealed many
ribosomal protein genes. The cDNA sequences for fifteen clones isolated in this subtraction
are provided in SEQ ID NO: 71-86. Comparison of these sequences with those in the gene
bank as described above revealed no significant homologies to the sequence provided in SEQ
ID NO: 84. The sequences of SEQ ID NO: 71, 73, 74, 77, 78 and 80-82 were found to show
some homology to previously isolated ESTs, and the sequences of SEQ ID NO: 72, 75, 76,

79, 83 and 85 were found to show some homology to previously identified human genes.

Example 2
DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES
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Using gene specific primers, mRNA expression levels for seven representative
lung tumor polypeptides described in Example 1 were examined in a variety of normal and
tumor tissues using RT-PCR.

Briefly, total RNA was extracted from a variety of normal and tumor tissues ‘
using Trizol reagent as described above. First strand synthesis was carried out using 2 pg of
total RNA with SuperScript Il reverse transcriptase (BRL Life Technologies) at 42 °C for one
hour. The cDNA was then amplified by PCR with gene-specific primers. To ensure the
semi-quantitative nature of the RT-PCR, B-actin was used as an internal control for each of
the tissues examined. 1 pl of 1:30 dilution of cDNA was employed to enable the linear range
amplification of the B-actin template and was sensitive enough to reflect the differences in the
initial copy numbers. Using these conditions, the B-actin levels were determined for each
reverse transcription reaction from each tissue. DNA contamination was minimized by
DNase treatment and by assuring a negative PCR result when using first strand cDNA that
was prepared without adding reverse transcriptase.

mRNA Expression levels were examined in five different types of tumor tissue
(lung squamous cell carcinoma from 3 patients, lung adenocarcinoma, colon tumor from 2
patients, breast tumor and prostate tumor), and thirteen different normal tissues (lung from 4 _
donors, prostate, brain, kidney, liver, ovary, skeletal muscle, skin, small intestine, stomach,
myocardium, retina and testes). Using a 10-fold amount of cDNA, the antigen LST-S1-90
(SEQ ID NO: 3) was found to be expressed at high levels in lung squamous cell carcinoma
and in breast tumor, and at low to undetectable levels in the other tissues examined.

The antigen LST-S2-68 (SEQ ID NO: 15) appears to be specific to lung and
breast tumor, however, expression was also detected in normal kidney. Antigens LST-S1-
169 (SEQ ID NO: 6) and. LST-S1-133 (SEQ ID NO: 5) appear to be very abundant in lung
tissues (both normal and tumor), with the expression of these two genes being decreased in
most of the normal tissues tested. Both LST-S1-169 and LST-S1-133 were also expressed in
breast and colon tumors. Antigens LST-S1-6 (SEQ ID NO: 7) and LST-S2-12-5F (SEQ ID
NO: 47) did not show tumor or tissue specific expression, with the expressioﬁ of LST-S1-28
being rare and only detectable in a few tissues. The antigen LST-S3-7 (SEQ ID NO: 63)

showed lung and breast tumor specific expression, with its message only being detected in
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normal testes when the PCR was performed for 30 cycles. Lower level expression was
detected in some normal tissues when the cycle number was increased to 35. Antigen LST-
$3-13 (SEQ ID NO: 66) was found to be expressed in 3 out of 4 lung tumors. one breast
tumor and both colon tumor samples. Its expression in normal tissues was lower compared to
tumors, and was only detected in 1 out of 4 normal lung tissues and in normal tissues from
kidney, ovary and retina. Expression of antigens LST-S3-4 (SEQ ID NO: 62) and LST-S3-14
(SEQ ID NO: 67) was rare and did not show any tissue or tumor specificity. Consistent with
Northern blot analyses, the RT-PCT results on antigen LAT-S1-A-10A (SEQ ID NO: 78)
suggested that its expression is high in lung, colon, stomach and small intestine tissues,
including lung and colon tumors, whereas its expression was low or undetectable in other
tissues.

A total of 2002 cDNA fragments isolated in lung subtractions I, II and III, .
described above, were colony PCR amplified and their mRNA expression levels in lung
tumor, normal lung, and various other normal and tumor tissues were determined using
microarray technology (Synteni, Palo Alto, CA). Brieﬂy, the PCR amplification products
were dotted onto slides in an array format, with each product occupying a unique location in
the array. mRNA was extracted from the tissue sample to be tested, reverse transcribed, and
fluorescent-labeled cDNA probes were generated. The microarrays were probed with the
labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This
intensity correlates with the hybridization intensity. Seventeen non-redundant cDNA clones
showed over-expression in lung squamous tumnors, with expression in normal tissues tested
(lung, skin, lymph node, colon, liver, pancreas, breast, heart, bone marrow, large intestine,

' kidney, stomach, brain, small intestine, bladder and salivary gland) being either undetectable,
or 10-fold less compared to lung squamous tumors. The determined partial cDNA sequences
for the clone L5138 are provided in SEQ ID NO: 87 and 88; those for L514S are provided in
SEQ ID NO: 89 and 90; those for L516S in SEQ ID NO: 91 and 92; that for L517S in. SEQ
ID NO: 93; that for L519S in SEQ ID NO: 94, those for L5208 in SEQ ID NO: 95 and 96;
those for L5218 in SEQ ID NO: 97 and 98; that for L522S in SEQ ID NO: 99; that for L5238
in SEQ ID NO: 100; that for L5248 in SEQ ID NO: 101; that for L525S in SEQ ID NO: 102;
that for L5268 in SEQ ID NO: 103; that for L527S in SEQ ID NO: 104; that for L528S in
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SEQ ID NO: 105; that for L529S in SEQ ID NO: 106; and those for L5308 in SEQ ID NO:
107 and 108. Additionally, the full-lecDNA sequences ﬁ)\rL/Si)}i and L514S (variants 1
and 2), are provided in SEQ ID NO;| 153 and 154, respectively;-with the corresponding
predicted amino acid sequence being ovided in SEQ ID NO@]SS and 156. Due to
polymorphisms, the clone L531S appears to have two forms. A first determined full-length
¢DNA sequence for L5318 is provided in SEQ ID NO: 109, with the corresponding predicted
amino acid sequence being provided in SEQ ID NO: 110. A second determined full-length
cDNA sequence for L5318 is provided in SEQ ID NO: 111, with the corresponding predicted -
amino acid sequence being provided in SEQ.ID NO: 112. The sequence of SEQ ID NO: 111
is identical to that of SEQ ID NO: 109, except that it contains a 27 bp insertion. Similarly,
L5148 also has two alternatively spliced forms; the first variant cDNA is listed as SEQ ID
NO: 153, with the comresponding amino acid sequence as SEQ ID NO: 155. The second
variant form of L5148 full-length cDNA is referred to as SEQ ID NO: 154, with its
corresponding amino acid sequence as SEQ ID NO: 156.

Full length cloning for L5248 (SEQ ID NO: 101) yielded two variants (SEQ
ID NO: 163 and 164) with the corresponding predicted amino acid sequences (SEQ ID NO:
165 and 166), respectively. Both variants have been shown to encode parathyroid hormone-
related peptide.

Comparison of the sequences of L514S and L531S (SEQ ID NO: 87 and 88,
89 and 90, and 109, respectively) with those in the gene bank, as described above, revealed
no significant homologies to known sequences. The sequences of L5138, L516S, L5178,
L5198, L520S and L530S (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 95 and 96, 107 and
108, respectively) were found to show some homology to previously identified ESTs. The:
sequences of L5218, 15228, L5238, L5248, L5258, L526S, L527S, L528S and L5298 (SEQ
ID NO: 97 and 98, 99, 99, 101, 102, 103, 104, 105, and 106, respectively) were found to
represent known genes. The determined full-length cDNA sequences for L5208 is provided
in SEQ ID NO: 113, with the corresponding predicted amiﬁo acid sequence being provided
in SEQ ID NO: 114. Subsequent microarray analysis has shown 15208 to be overexpressed

in breast tumors in addition to lung squamous tumors.
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Further analysis has demonstrated L529S (SEQ ID NO: 106 and 115), L525S
(SEQ ID NO: 102 and 120) and L527S (SEQ ID NO: 104) are cytosleletal components and -
potentially squamous cell specific proteins. L5298 is connexin 26, a gap junction protein. It
is highly expressed in lung squamous tumor 9688T, and moderately over-expressed in two
others. However, lower level expression of connexin 26 is also detectable in normal skin,
colon, liver and stomach. The over-expression of connexin 26 in some breast tumors has
been reported and a mutated form of L529S may result in over-expression in lung tumors.
L5258 is plakophilin 1, a desmosomal protein found in plaque-bearing adhering junctions of
the skin. Expression levels for L525S mRNA is highly elevated in three out of four lung
squamous tumors tested, and in normal skin. L527S has been identified as keratin 6 isoform,
type II 58 Kd keratin, and cytokeratin 13 and shows over-expression in squamous turnors and
low expression in normal skin, breast and colon tissues. Notably, keratin and. keratin-related
genes have been extensively documented as potential markers for lung cancer including
CYFRAZ2.1 (Pastor, A., et al, Eur. Respir. J., 10:603-609, 1997). L513S (SEQ ID NO: 87
and 88) shows moderate over-expression in several tumor tissues tested, and encodes a
protein that was first isolated as a pemphigus vulgaris antigen.

L520S (SEQ ID NO: 95 and 96) and 15218 (SEQ ID NO: 97 and 98) are
highly expressed in lung squamous tumors, and L.520S is up-regulated in normal salivary’
gland and L5218 is over-expressed in normal skin. Both belong to a family of small proline _
rich proteins and represent markers for fully differentiated squamous cells. L521S has been
described as a specific marker for lung squamous tumor (Hu, R,, et al, Lung Cancer, 20:25-
30, 1998). L5158 (SEQ ID NO: 162) encodes IGF-B2 and L5168 is an aldose reductase
homologue and both are moderately expressed in lung squamous tumors and in normal colon.
Notably, L516S (SEQ ID NO: 91 and 92) is up-regulated in metastatic tumors but not
primary lung adenocarcinoma., an indication of its potential role in metatasis and a potential
prognostic marker. 15228 (SEQ ID NO: 99) is moderately over-expressed in lung squamous
tumors with minimum expression in normal tissues. L5228 has been shown to belong to a
class IV alcohol dehydrogenase, ADH7, and its expression profile suggests it is a squamous

cell specific antigen. L523S (SEQ ID NO: 100) is moderately over-expressed in lung
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squamous tumor, human pancreatic cancer cell lines and pancreatic cancer tissues, suggesting

this gene may be a shared antigen between pancreatic and lung squamous cell cancer.

L524S (SEQ ID NO: 101) is over-expressed in the 'majority of squamouS
tumors tested and is homalgous with parathyroid hormone-related peptide (PTHrP), which is
best known to caﬁsc humoral hypercalcaemia associated with malignant tumors such as
leukemia, prostate and breast cancer. It is also believed that PTHrP is most commonly
associated with squamous carcinoma of lung and rarely with lung adenocarcinoma
(Davidson, L.A., et al, J. Pathol., 178: 398-401, 1996). L528S (SEQ ID NO: 105) is highly
over-expressed in two lung squamous tumors with moderate expression in two other
squamous tumors, one lung adenocarcinoma and some normal tissues, including skin, lymph
nodes, heart, stomach and lung. It encodes the NMB gene that is similar to the precursor of
melanocyte specific gene Pmell7, wthich is reported to be preferentially expressed in low-
metastatic potential melanoma cell lines. This suggests that L.528S may be a shared antigen
in both melanoma and lung aquamous cell carcinoma. L526S (SEQ ID NO: 103) is
overexpressed in all lung squamous cell tumor tissues tested and has been shown to share .
homology with a gene (ATM) in which a mutation causes ataxia telangiectasia, a genetic
disorder in humans causing a predisposition to cancer, among other symptoms. ATM
encodes a protein that activates p53 mediated cell-cycle checkpoint through direct binding
and phosphorylation of the p53 molecule. Approximately 40% of lung cancer is associated
with p53 mutations, and it is speculated that over-expression of ATM is a result of
compensation for loss of p53 function, but it is unknown whether over-expression is the cause
of result of lung squamous cell carcinoma. Additionally, expression of L526S (ATM) is also

detected in a metastatic but not lung adenocarcinoma, suggesting a role in metastasis.

Example 3
ISOLATION AND CHARACTERIZATION OF LUNG TUMOR POLYPEPTIDES BY
PCR-BASED SUBTRACTION

Eight hundred and fifty seven clones from a cDNA subtraction library,

containing cDNA from a pool of two human lung squamous tumors subtracted against eight
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normal human tissue cDNAs including lung, PBMC, brain, heart, kidney, liver, pancreas, and
skin, (Clontech, Palo Alto, CA) were derived and submitted to a first round of PCR
amplification. This library was subjected to a second round of PCR amplification, following
the manufacturer’s protocol. The resulting cDNA fragments were subcloned into the vector
P7- Adv vector (Clontech, Palo Alto, CA) and transformed into DHS5« E. coli (Gibco, BRL).
DNA was isolated from independent clones and sequenced using a Perkin Elmer/Applied
Biosystems Division Automated Sequencer Model 373A.

One hundred and sixty two positive clones were sequenced. Comparison of

the DNA sequences of these clones with those in the gene bank using the EMBL and

‘GenBank databases, as described above, revealed no significant homologies to 13 of these

clones, hereinafter referred to as Contig 13, 16, 17, 19, 22, 24, 29, 47, 49, 56-59 . The
determined cDNA sequences for these clones are provided in SEQ ID NO: 125, 127-129,
131-133, 142, 144, 148-150, and 157, respectively. Contigs 1, 3-5, 7-10, 12, 11, 15, 20, 31,
33, 38, 39, 41, 43, 44, 45, 48, 50, 53, 54 (SEQID NO: 115-124, 126, 130, 134-141, 143, 145-
147, respectively) were found to show some degree of homology to previously identified
DNA sequences. Contig 57 (SEQ ID NO: 149) was found to represent the clone L519S (SEQ
ID NO: 94) disclosed in US. Patent Application No. 09/123,912, filed July 27, 1998. To the
best of the inventors’ knowledge, none of these sequences have been previously shown to be
differentially over-expressed in lung tumors.

mRNA expression levels for representative clones in lung tumor tissues,
normal lung tissues (n=4), resting PBMC, salivary gland, heart, stomach, lymph nodes,
skeletal muscle, soft palate, small intestine, large intestine, bronchial, bladder, tonsil, kidney,
esophagus, bone marrow, colon, adrenal gland, pancreas, and skin, (all derived from human)
were deterrnined by RT-PCR as described above. Expression levels using microarray
technology, as described above, were examined in one sample of each tissue type unless
otherwise indicated. |

Contig 3 (SEQ ID NO: 116) was found to be highly expressed in all head and
neck squamous cell tumors tested (17/17), and expressed in the majority (8/12) of lung
squamous tumors, (high expression in 7/12, moderate in 2/12, and low in 2/12), while

showing negative expression for 2/4 normal lung tissues and low expression in the remaining
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two samples. Contig 3 showed moderate expression in skin and soft palate, and lowered .
expression - levels in resting PBMC, large intestiﬁe, salivary gland, tonsil, pancreas,
esophagus, and colon. Contig 11 (SEQ ID NO: 124) was found to be expressed in all head
and neck squamous cell tumors tested (17/17): highly expressed in 14/17, and moderately
expressed in 3/17. Additionally, expression in lung squamous tumors showed high
expression in 3/12 and moderate in 4/12. Contig 11 was negative for 3/4 normal lung

samples, with the remaining sample having only low expression. Contig 11 showed low to

- moderate reactivity to salivary gland, soft palate, bladder, tonsil, skin, esophagus, and large

intestine. Contig 13 (SEQ ID NO: 125) was found to be expressed in all head and neck
squamous cell tumors tested (17/17): highly expressed in 12/17, and moderately expressed in
5/17. Contig 13 was expressed in 7/12 lung squamous tumors, with high expression in 4/12
and moderate expression in three samples. Analysis of normal lung samples showed negative

expression for 2/4 and low to moderate expression in the remaining two samples. Contig 13

did show low to moderate reactivity to resting PBMC, salivary gland, bladder, pancreas,

tonsil, skin, esophagus, and large intestine, as well as high expression in soft palate. Contig
16 (SEQ ID NO: 127) was found to be moderately expressed in some head and neck
squamous cell tumors (6/17) and one lung squamous tumor; while showing no expression in

any normal lung samples tested. Contig 16 did show low reactivity to resting PBMC, large

intestine, skin, salivary gland, and soft palate. Contig 17 (SEQ ID NO: 128) was shown to be

expressed in all head and neck squamous cell tumors tested (17/17): highly expressed in 5/17,
and moderately expressed in 12/17. Expression levels in lung squamous tumors showed one
tumor sample with high expression and 3/12 with moderate levels. Contig 17 was negative
for 2/4 normal lung samples, with the remaining samples having only low expression.
Additionally, low level expression was found in esophagus and soft palate. Contig 19 (SEQ
ID NO: 129) was found to be expressed in most head and neck squamous cell tumors tested
(11/17): with two samples having high levels, 6/17 showing moderate expression, and low
expression being found in 3/17. Testing in lung squamous tumors revealed only moderate
expression in 3/12 samples. Expression levels in 2/4 of normal lung samples were negative,
the two other samples having only low expression. Contig 19 did show low expression levels

in esophagus, resting PBMC, salivary gland, bladder, soft palate, and pancreas.
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Contig 22, (SEQ ID NO: 131) was shown to be expressed in most head and
neck squamous cell tumors tested (13/17) with high expression in four of these samples,
moderate expression in 6/17, and low expression in 3/17. Expression levels in lung
squamous tumors were found to be moderate to high for 3/12 tissues tested, with negative
expression in two normal lung samples and low expression in two other samples (n=4).
Contig 22 did show low expression in skin, salivary gland and soft palate. Similarly, Contig »
24 (SEQ ID NO: A132) was found to be expressed in most head and neck squamous cell
tumors tested (13/17) with high expression in three of these samples, moderate expression in
6/17, and low expression in 4/17. Expression levels in lung squamous tumors were found to
be modcrate to high for 3/12 tissues tested, with negative expression for three normal lung
samples and low expression in one sample (n=4). Contig 24 did show low.expression in skin,
salivary gland and soft palate. Contig 29 (SEQ ID NO: 133) was expressed in nearly all
head and neck squamous cell tumors tested (16/17): highly expressed in 4/17, moderately
expressed in 11/17, with low expression in one sample. Also, it was moderately expressed in
3/12 lung squamous tumors, while being negative for 2/4 normal lung samples. Contig 29
showed low to moderate expression in large intestine, skin, salivary gland, pancreas, tonsil,
heart and soft palate. Contig 47 (SEQ ID NO: 142) was expressed in most head and neck
squamous cell tumors tested (12/17): moderate expression in 10/17, and low expression in
two samples. In lung squamous tumors, it was highly expressed in one sample and
moderately expressed in two others (n=13). Contig 47 was negative for 2/4 normal lung
samples, with the remaining two samples having moderate‘expression. Also, Contig 47
showed moderate expression in large intestine, and pancreas, and ldw expression in skin,
salivary gland, soft palate, stomach, bladder, resting PBMC, and tonsil.

Contig 48 (SEQ ID NO: 143) was expressed in all head and neck squamous
cell tumors tested (17/17): highly expressed in 8/17 and moderately expressed in 7/17, with
low expression in two samples. Expression levels in lung squamous tumors were high to
moderate in three samples (n=13). Contig 48 was negative for one out of four normal lung
samples, the remaining showing low or moderate expression. Contig 48 showed moderate
expression in soft palate, large intestine, pancreas, and bladder, and low expression in

esophagus, salivary gland, resting PBMC, and heart. Contig 49 (SEQ ID NO: 144) was
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expressed at low to moderate levels in 6/17 head and neck squamous cell tumors tested.
Expression levels in lung squamous tumors were moderate in three samples (n=13). Contig .
49 was negative for 2/4 normal lung samples, the remaining samples showing low expression.
Moderate expression levels in skin, salivary gland, large intestine, pancreas, bladder and
resting PBMC were shown, as well as low expression in soft palate, iymph nodes. and tonsil.
Contig 56 (SEQ ID NO: 148) was expressed in low to moderate levels in 3/17 head and neck
squamous cell tumors tested, and in lung squamous tumors, showing low to moderate levels
in three out of thirteen samples. Notably, low expression levels were detected in one
adenocarcinoma lung tumor sample (n=2). Contig 56 was negative for 3/4 normal lung
samples, and showed moderate expression levels in only large intestine, and low expression
in salivary gland, soft palate, pancreas, bladder, and resting PBMC. Contig 58, also known as
L769P, (SEQ ID NO: 150) was expressed at moderate levels in 11/17 head and neck
squamous cell tumors tested and low expression in one additional sample. Expression in lung
squamous tumors showed low to moderate levels in three out of thirteen samples. Contig 58
was negative for 3/4 normal lung samples, with one sample having low expression. Moderate
expression levels in skin, large intestine, and resting PBMC were demonstrated, as well as
low expression in salivary gland, soft palate, pancreas, and bladder. Contig 59 (SEQ ID NO:
157) was expressed in some head, neck, and lung squamous tumors. Low level expression of
Contig 59 was also detected in salivary gland and large intestine.

Additiopally, the full-length cDNA sequence for Contigs 22, referred to as
L763P, is provided in SEQ ID NO: 158, with the corresponding predicted amino acid
sequence being provided in SEQ ID NO: 159. Also, the full-length cDNA sequence
incorporating Contigs 17, 19, and 24, referred to as L762P, is provided in SEQ ID NO: 160,
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 161.
Further analysis of L762P has determined it to be a type I membrane protein and two
additional variants have been sequenced. Variant 1 (SEQ ID NO: 167 and the corresponding
amino acid sequence in SEQ ID NO: 169) is an alternatively spliced form of SEQ ID NO:
160 resulting in deletion of 503 nucleotides, as well as deletion of a short segment of the

expressed protein. Variant 2 (SEQ ID NO: 168 and the corresponding amino acid sequence
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in SEQ ID NO: 170) has a two nucleotide deletion at the 3’ coding region in compé:ison to
SEQ ID NO: 160, resulting in a secreted form of the expressed protein.

The full-length cDNA sequence for contig 56 (SEQ ID NO: 148), referred to
as L773P, is provided in SEQ ID NO: 171, with the predicted amino acid sequence in SEQ
ID NO: 172. Subsequent Northern blot analysis of L773P demonstrates this transcript is
differentially over-expressed in squamous tumors and detected at approximately 1.6 Kb in
primary lung tumor tissue and approximately 1.3 Kb in primary head and neck tumor tissue.

Subsequent microarray analysis has shown Contig 58, also referred to as
L7698 (SEQ ID NO: 150), to be overexpressed in breast tumors in addition to lung squamous

tumors.

Example 4
SYNTHESIS OF POLYPEPTIDES

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems
Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole-
N,N,N',N'-tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence
may be attached to the amino terminus of the peptide to provide a method of conjugation,
binding to an immobilized surface, or labeling of the peptide. Cleavage of the péptides from
the solid support may be carried out using the following cleavage mixture: trifluoroacetic
acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be )
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to
purification by C18 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following
lyophilization of the pure fractions, the peptides may be characterized using electrospray or

other types of mass spectrometry and by amino acid analysis.
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From the foregoing, it will be appreciated that, although specific embodiments
of the invention have been described herein for the purposes of illustration, various

modifications may be made without deviating from the spirit and scope of the invention.
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CLAIMS:

1. An jsolated polynucleotide molecule comprising a nucleotide sequence
selected from the group consisting of:

(a) sequences provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32,
34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-
96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-
151, 153, 154,157, 158, 160, 167, 168 and 171;

(b) the complements of sequences provided in SEQ ID NO: 1-3, 6-8, 10-
13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69. 71, 73, 74, °
717, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128. 129, 131-
133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171;
and

() sequences that hybridize to a sequence of (2) or (b) under moderately

stringent conditions.
2. An isolated polypeptide comprising an immunogenic portion of a lung
tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence

encoded by a bolynucleotide molecule of claim 1.

3. An isolated polynucleotide molecule comprising a nucleotide sequence

encoding the polypeptide of claim 2.

4, An expression vector comprising an isolated polynucleotide molecule

of claims 1 or 3.
5.~ A host cell transformed with the expression vector of claim 4.

6. The host cell of claim 5 wherein the host cell is selected from the group

consisting of E. coli, yeast and mammalian cell lines.
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7. A pharmaceutical composition comprising the polypeptide of claim 2
and a physiologically acceptable carrier.

8. A vaccine comprising the polypeptide of claim 2 and a non-specific
immune response enhancer.

9. The vaccine of claim 8 wherein the non-specific immune response
enhancer is an adjuvant.

10. A vaccine comprising an isolated polynucleotide molecule of claims 1

or 3 and a non-specific immune response enhancer.

11. The vaccine of claim 10 wherein the non-specific immune response

enhancer is an adjuvant.

12 A pharmaceutical composition for the treatment of lung cancer
comprising a polypeptide and a physiologically acceptable carrier, the polypeptide
comprising an immunogenic portion of a lung protein or a variant thereof, wherein said
protein comprises an amino acid sequence encoded by a polynucleotide molecule comprising
a sequence selected from the group consisting of:
(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,
145-147 and 162-164;

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164 ; and

{c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

49

13. A vaccine for the treatment of lung cancer comprising a polypeptide
and a non-specific immune response enhancer, said polypeptide comprising an immunogenic
portion of a lung protein or a variant thereof, wherein said protein comprises an amino acid
sequence encoded by a polynucleotide molecule comprising a sequence selected from the
group consisting of:
(a) sequences recited in SEQ ID NO: 4, 5,9, 14, 28, 31, 33, 50, 53, 56, 60, ‘
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,
145-147 and 162-164; '

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,
28, 31, 33, 50, 33, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164; and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

14. A vaccine for the treatment of lung cancer comprising a DNA molecule
and a non-specific immune response enhancer, the polynucleotide molecule comprising a
sequence selected from the group consisting of:
(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,
145-147 and 162-164;
() sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164; and

() sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

15. A method for inhibiting the development of lung cancer in a patient,
comprising administering to the patient an effective amount of the pharmaceutical

composition of claims 7 or 12.
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16. A method for inhibiting the development of lung cancer in a patient,
comprising administering to the patient an effective amount of the vaccine of any one of

claims 8, 10, 13 or 14.

17. A fusion protein comprising at least one polypeptide according to

claim 2.

18. A fusion protein comprising a polypeptide aécdrding to claim 2 and a

known lung tumor antigen.

19. A pharmaceutical composition comprising a fusion protein according

to any one of claims 17-18 and a physiologically acceptable carrier.

20. A vaccine comprising a fusion protein according to any one of claims

17-18 and a non-specific immune response enhancer.

21. The vaccine of claim 20 wherein the non-specific immune response

enhancer is an adjuvant.

22. A method for inhibiting the development of lung cancer in a patient,
comprising administering to the patient an effective amount of the pharmaceutical

composition of claim 19.

23. ' A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the vaccine of claim 20.

24, A method for detecting lung cancer in a patient, comprising:

(a) contacting a biological sample obtained from the patient with a binding
agent which is capable of binding to a polypcpﬁde, the polypeptide comprising an
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an

amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected
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from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113,
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said
nucleotide sequences and sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111,
113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under moderately stringent
conditions; and

(b) detecting in the sample a protein or polypeptide that binds to the
binding agent, thereby detecting lung cancer in the patient.

25.  The method of claim 24 wherein the binding agent is a monoclonal

antibody.

26. The method of claim 25 wherein the binding agent is a polyclonal
antibody.

27. A method for monitoring the progression of lung cancer in a patient,
comprising:

(a) contacting a biological sample obtained from the patient with a binding
agent that is capable of binding to a polypeptide, said polypeptide comprising an
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected
from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113,
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said
nucleotide sequences and sequences that hybridize to a nucleatide sequence of SEQ ID NO:
1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under
moderately stringent conditions;

) determining in the sample an amount of a protein or polypeptide that
binds to the binding agent; '

(©) repeating steps (a) and (b); and

@) comparing the amount of polypeptide detected in steps (b) and (c) to

monitor the progression of lung cancer in the patient.

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

52

28. A monoclonal antibody that binds to a polypeptide comprising an
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an |
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected
from the group consisting of: nucleotide sequences recited in SEQ ID NO: 1-3, 6-8, 10-13,
15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82. 84, 86-96,
107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157. 158, 160,
167, 168 and 171; the complements of said nucleotide sequences; and sequences that
hybridize to a nucleotide sequence of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30. 32, 34-49,
51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125,
127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 or 171 under

moderately stringent conditions.

29. A method for inhibiting the development of lung cancer in a patient,
comprising administering to the patient a therapeutically effective amount of a monoclonal

antibody according to claim 28.

30. The method of claim 29 wher'ein the monoclonal antibody is:

conjugated to a therapeutic agent.

3L A method for detecting lung cancer in a patient comprising:

(a) obtaining a biological sample from the patient;

(b) contacting the sample with at least two oligonucleotide primers in a
polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a
lung protein or of a variant thereof, said protein comprising an amino acid sequence encoded
by a polynucleotide molecule comprising a sequence selected from the group consisting of
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171 the complements of said . nucleotide sequences, and
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151. 153, 154,
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and
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(c) detecting in the sample a polynucleotide sequence that amplifies fn the

presence of the oligonucleotide primers, thereby detecting lung cancer.

32, The method of claim 31, wherein at least one of the oligonucleotide
primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule
comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157,
158, 160, 162-164, 167, 168 and 171.

33. A diagnostic kit comprising:
(a) one or more monoclonal antibodies of claim 28; and

(b) a detection reagent.

34, A diagnostic kit comprising:

(a) one or more monoclonal antibodies that bind to a polypeptide encoded
by a polynucleotide molecule comprising a nucleotide sequence selected from the group
consisting of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85,
97-106, 115-124, 126, 130, 134-141, 143, 145-147 and 162-164 the complements of said
sequences, and sequences that hybridize to a sequence of SEQ ID NO: 4,5,9, 14, 28, 31, 33,
50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 145-147
or 162-164 under moderately stringent conditions; and

(b) a detection reagent.

35. The kit of claims 33 or 34 wherein the monoclonal antibodies are

immobilized on a solid support.

36. The kit of claim 35 wherein the solid support comprises nitrocellulose,

latex or a plastic material.

37. The kit of claims 33 or 34 wherein the detection reagent comprises a

reporter group conjugated to a binding agent.
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38. The kit of claim 37 wherein the binding agent is selected from the

group consisting of anti-immunoglobulins, Protein G, Protein A and lectins.

39. The kit of claim 37 wherein the reporter group is selected from the
group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin

and dye particles.

40. A diagnostic kit comprising at least two oligonucleotide primers, at
least one of the oligonucleotide primers being specific for a polynucleotide molecule
encoding a polypeptide comprising an immunogenic portion of a lung protein or a variant
thereof, said protein comprising an amino acid sequence encoded by a polynucleotide
molecule comprising a sequence selected from the group consisting of nucleotide sequences
recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168
and 171 the complements of said nucleotide sequences and sequences that hybridize to a
sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164. 167,

168 or 171 under moderately stringent conditions.

4]. A diagnostic kit of claim 40 wherein at least one of the oligonucleotide
primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule
comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157,
158, 160. 162-164, 167, 168 and 171.

42, A method for detecting lung cancer in a patient, cdmprising:

(a) obtaining a biological sample from the patient;

(b) contacting the biological sample with an oligonucleotide probe specific
for a polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of
a lung protein or a variant thereof, said protein comprising an amino acid sequence encoded
by a polynucleotide molecule comprising a sequence selected from the group consisting of
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and
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sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and
© detecting in the sample a polynucleotide sequence that hybridizes to

the oligonucleotide probe, thereby detecting lung cancer in the patient.

43. The method of claim 42 wherein the oligonucleotide probe comprises
at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a sequence
selected from the group consisting of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157,
158, 160, 162-164, 167, 168 and 171.

44. A diagnostic kit comprising an oligonucleotide probe specific for a
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a
lung protein or a variant thereof, said protein comprising an amino acid sequence encoded by
a polynucleotide molecule comprising a sequence selected from the group consisting of:
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171; the complements of said nucleotide sequences; and
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions.

45. The diagnostic kit of claim 44, wherein the oligonucleotide probe
comprises at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a
sequence selected from the group consisting of SEQ ID NO: 1-109, 111, 113,.115-151, 153,
- 154,157, 158, 160, 162-164, 167, 168 and 171.

46. A method for treating lung cancer in a patient, comprising the steps of:

(a) obtaining peripheral blood cells from the patient;

(b) incubating the cells in the presence of at least one polypeptide of claim
2, such that T cells proliferate; and ‘

(¢c) - administering to the patient the proliferated T cells.
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47. A method for treating lung cancer in a patient, comprising the steps of:

(a) obtaining peripheral blood cells from the patient;

(b) incubating the cells in the presence of at least one polynucleotide of
claim 1, such that T cells proliferate; and

(c) administering to the patient the proliferated T cells.

48. The method of any one of claims 46 and 47 wherein the step of

incubating the T cells is repeated one or more times.

49.  The method of any one of claims 46 and 47 wherein step (a) further
comprises separating T cells from the peripheral blood cells, and the cells incubated in step

(b) are the T cells.

50. The method of any one of claims 46 and 47 wherein step (a) further
comprises separating CD4+ cells or CD8+ cells from the peripheral blood cells, and the cells
proliferated in step (b) are CD4+ or CD8+ T cells.

51. The method of any one of claims 46 and 47 wherein step (b) further

comprises cloning one or more T cells that proliferated in the presence of the polypeptide.

52. A composition for the treatment of lung cancer in a patient, comprising
T cells proliferated in the presence of a polypeptide of claim 2, in combination with a

pharmaceutically acceptable carrier.

53. A composition for the treatment of lung cancer in a patient. comprising
T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a

pharmaceutically acceptable carrier.

54. A method for treating lung cancer in a patient, comprising the steps of:
@) incubating antigen presenting cells in the presence of at least one

polypeptide of claim 2;
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) administering to the patient the incubated antigen presenting cells,

55. A method for treating lung cancer in a patient, comprising the steps of:
(a) incubating antigen presenting cells in the presence of at least one
polynucleotide of claim 1;

(b) administering to the patient the incubated antigen presenting cells.

56. The method of claims 54 or 55 wherein the antigen presenting cells are

selected from the group consisting of dendritic cells and macrophage cells.

57. A composition for the treatment of lung cancer in a patient. comprising
antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination

with a pharmaceutically acceptable carrier.

58. A composition for the treatment if lung cancer in a patient, comprising
antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in

combination with a phanmaceutically acceptable carrier.
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SEQUENCE LISTING

<110> Warng, Tongtong

<120> COMPOUNDS AND METHODS FOR THERAPY OF
LUNG CANCER

<130> 210121 .45SPC

<140>
<1l41>

PCT
1999-03-16

<160> 172

<170> FastSEQ for Windows Versicn 3.0
<210>
<21ll>
<212>
<2i3>

315
DNA
Homo sapien

<220>
<221>
<222>
<223>

misc_featurs
(1) ...(315)

n=AT,Ccor G

(&4

<400>
gcagagacag
cagctgcecgt
ttcatctccea
grraatatge
naaattacaa
aaaaaaaaaa

<210>
<21l>
<212>
<213>

<400>
attrtaggctt
atatatataa
cataactttt
ctgaaatgag
ggataaattc
ttattggaaa
gtaaaaaaaa

<210>
<21l1>
<212>
<213>

-
-~

actggtggte
gagactcccg
gcagagacaa
ctgraaactce
atagaatcat
aaaaa

2
380
DNA

gaacctggag
atgtcacagg
cggaggaggc
atgtacagret
tigctgtaat

Homo sapien

2
aagattttgt
acaaatacaa
aacaacactg
tggacgcata
ccagtctaga
tttegtcecee
aaaaaaaaaa

3
345
DNA

ttaccettgt
aaagtttcga
ctctgtaatcg
gtgttattge

tatcagcct
tgtaactggc

Homo sapien

gtgccaaaaa
cagtctgtgt
tcccaccagg

ttttotgggg
ccttaaatgg

tactaaggag
grggttcage
ggttgaacrg
ataattatce
ttgttaacca
actttggggs

agccagetge
ggttacagcg
acggttctca
gggaagcaat
caaacggtca

caaattagta
tcecettacee
tggtactcag
cactatgaag
tcaagcacct
gtgactrats
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gggcccagga
cceccotecagtg
ttatt:acat
gggaangsra
ggccacgetga

ttaaagraza
tttttaatgg
actgagataa
caaagggasz:
agaagaagzaa
toItgeoTs

60
120
180
240
300
318

60
120
130
240
300
350
330
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<220>
<221> misc_feature

<222>
<223> n =

A,T,C

<400> 3

ttgtaagtat
caccctcace
atacaattgt
gaagrrtect
gacttccaac
gcaataattet

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagrctza
tggrt=tggtt
tctecLtctec
agtcoaagetr
tgrggacagt
aaggantggg
aaaacaaaac

<210>
<21l>
<212>

acaattttag
atacaccatc
actttereeg
taatggaatg
aatttgatca
ccactnnnag

4
372
DNA

(1)...(346)

or G

aaaggattaa
cactttccaa
gatectecata
agtcacttt

tatagtgttg
anncenggnn

Homo sapien

misc_feature
(1) ...(372)

n=A,T,C

4
ttaccccaga
tggttettetg
aagttgtgct
gttgaaaaga
gcacgtgcct
tgcttetgtga
aa

S
698
DNA

or G

attatgetsos
aactggtatg
ctgtggggac
ctattgctta
tacgcracat
tggataaaac

<213> Homo sapien

<220>
<221>
<222>
<223>

<400>
acragranga
cctaacccag
gcataaagce
caatacacac
gcacacttgce
gacaacctac
gacacttage
tntccaaacn
natgangtcc
crtaaaaccocnt
tgtgngaaga

misc_feature
(1} ...(698)

n=AT,C

5
tagaaacact
gttaactgca
aatgtagtce
tcatgaactc
tagactcaga
tttgcttgge
tagtgcteet
ttngtncngt
ctggttttts
crtactnnang
nanccncncn

or G

gtgtcccgag
agaagaggcg
agtttctaag
ctgatggaac
aaaaatacta
tgagtgaagg
tatataccag
cgctgcacat
cacgccactt
gttagacngg
ccceccTnen

3]

atgttattga
taacatttaa
acaaatatac
grcoeogoget
agctgtggaa
naaaannann

tgracctgtg
tagggtgges
aatcattcrct
tcreegeees
cttgttttce
gnctaaataa

agtaaggaga
ggatactttce
atcatgrrcee
aataacaggc
ctctcataaa
aatgatat:ic
gcatgatgct
atctgaaatc
gatcngtcaa
acctczetsc
Incnncctng

ccatcttectace
tccttectaa
catagactgt
tttgaggtta
atctttaagt
annaaa

tggctggges
cacagttcta
tgaacattag
taaagaccta
aggaagaagg
cacaccectza

gaagctacta
agcttcoecat
aagcraac:yg
ccaagcctgs
tgggraggag
atatnt:=-cat
gagtgacac:
ctatattaag
ngatcrccacs
tecotisesg
ccngeonnne
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gaatactgca
aattgtaagt
taatttcatt
cctttgetis
tcactctaca

tcttagrogt
atgtaagcac
agaggaaggc
cttgacgtca
ggatgcnggg
cattttgaaa

ttgattagag
grtaactgtat
aatceczactt
ggtatgatget
tattttgggt
crcattcoatg
ccecgtgtata
antttcccaa
tctgtntgte
aanaatnaag
cnenegrngs

60
120
180
240
300
346

60
120
180
240
300
360
372

60
120
180
240
300
360
420
480
540
600
660
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gggngeccgec cccgeggggg gaccecocecen ttttcccce 698

<210> 6§

<211> 740

<212> DNA

<213> Homo sapien

<220>

<221> misc_feature

<222> (1)...(740)

<223> n = A,T,C or G

<400> 6
actagtcaaa aatgctaaaa taatcttggga gaaaatattt tttaagtagt gttatagt:t 50
catgtrratc trrtattatg tnttgtgaag ttgtgtcttt tcactaatta cctactacrart - 120
gccaatattt ccitatatct atccataaca tttatactac atttgtaaga gaatatgcac 130
gtgaaactta acactttata aggtaaaaat gaggttrtcca agatttaaca atcrgaccaa 240
griciigrta tctccaaata gaatggaczt ggtctgtraa ggggccaagyg gagaagaaga 300
agataaggtt aaaagrtgti aatgaccaaa cattctaaaa gaaatgcaaa aaaaaaccta 353
toitlaagceo ttcgaactat ttaaggaaag caaaatcats tcctanatgc atatcattt 420
tgagantttc tcantaatat cctgaatcat tcatticagc tnaggcctca tgtcgactcg 480
atatgrcatc tagggaaagt ctatttcatg gtccaaacct gttgccatag ttggtnaggce 540
cectostttaa ntgtgaanta ttnacangaa atttoctett tnanagttct tnatagggtt 600
aggggtgtgg gaaaageotts taacaatctg tagtgttneg tgttatcogt ncagaaccan 660
aatnacggat cgnangaagg actgggtcta tttacangaa cgaatnatct ngtennntge 720
gtnnncaact ccngggage:s 740

<210> 7

<211> 670

<«212> DNA

<213> Homo sapien

<220>

<221> nisc_feature

<222> (1}...(670)

<223> n = A,T,C or G

<400> 7
gctggggagc tcggcatggc ggtccccgcet gcagccatgg ggcccrcgge gttgggecag 60
agcggccecg gcrcgatgge cccgtggtge tcagtgagca gcggcececgt s gecgctacgeg 120
ctitgggatgc aggagctgtt ccggggccac agcaagaccg cgagttcctg gcgcacagey 180
ccaaggtgca ctcggtggcc tggagttgcg acgggcgrcog cctacctcgg ggtctrcgac 240
aagacgccac grcrtcttge tgganaanga ccgttggtca aagaaaacaa ttatcgggga 300
catggggata gtgtggacca ctttgttggc atccaagtaa tcctgacceca Tttgttacgg 360
cgtcrggaga taaaaccatt cgcatctggg atgtgaggac tacaaaatgc attgccactg 420
tgaacactaa aggggagaac atctaatatct gctggantcc tgatgggcan accattgctyg 480
tagcnacaag gatgatgtgg tgactttatrt gatgccaaga aacceccgttc caaagcaaaa 540
aaacanttcc aanttcgaag tcaccnaaat ctcctggaac aatgaacatn aatatntzc 600
tcctgacaat ggnccttggg tgtntcacat csteagetnce cccaaaactg aanccrgIond 660
natccacccce 670

<210> 8

<21l1l> 689

<212> DNA

<213> Homo sapien
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<220>
<221>
<222>
<223>

- <400>
actagtatce
aaatgaagta
cacctagcat
gcaacaggaa
tagagcaaag
ctggcagtgt
gtcaccaace
gatatatntc
cnntncence
ccceencggn
nggconcann
aagcctaagt

<210>
<211>
<212

misc_feature
(1) ...(689)

n = A,T,C
8
aggaatgaac
ctggatttgg
tgcctactta
attcaaggga
ganagacagc
tcctgcecca
tattacttga
ccragtggee
nntcnctenn
ggaccceect
tttcocegon
tzntacccrg

3
574
DNA

or G

agtaaaagag
gaaaacctgg
gccccctgaa
gaaaaagtaa
ccccattace
gcatggcacc
aattataaca
tgactttnaa
cnncccceee
ttggteoctt
nnaaatgnc:
ggggrcse

<213> Homo sapien

<220>

<221> misc_feature

<222>

(1)..

. (674)

<223> n = A,T,C or G

<400>
gtccactctc
taaaaaatgc
gaaaaaagcg
ataagcctga
ccctcatgga
ttctgaaatca
aaagttttgt
Ccaaaaacartt
agttaattac
catctgaata
anaaatgtca
aggaccecnct

<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223 >

<400>

9
cctigagtgt
tcgtetcotaca
aggcrteett
agggaagtag
aaaaggcttc
agagacaaat
ttggtcerecea
agctgttctg
tttgctctgg
atattgtgga
adaaaaaaagg
gcce

10
346
DNA

actgtcttac
gtggagtaag
gccacctigg
ctatgagacet
ctgtaataat
tgggccgcag
ccaaaggaca
tctetcaatt
aactagcatet
tttcceecte
tcgatctace

Homo sapien

misc_feature
(1)...(346)

n=A4,T,C

19

or G

gagcagttgg
ttttattaga
ttaacagagc
gcaacttggg
aaataccatt
ttacngteee
tagcctgtcc
aataaatnag
cnctengtec
agtggaggrt
ccceocotocca

tgtgcactct
agctcacaca
taaaggccag
ttccatteee
tttcacctaa
agtcttcceg
tactctaggg
tcaagttatt
attgtcatta
tgcttgecatc
cngcaaggnc

ctacctgatt
acatatggaa
ccaattgaga
ctaggatgag
tttgcetggg
gatagcaact
grttgcrgen
grteanttcs

cennnnten
nacggccect
NCCCCNCsac

grttctcaac
cccaaggcag
ttcactgcta
cttagttczce
tgaattagca
tgatttaaaa
ggrtatgttgt
ttggagactg
tcatcacatt
tccetetgac
catctaatca
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acaacagagt
tgaaagccta
caaaccccetyg
crtgactecce
gcttgrgcag
tcgttgaatt
tccaggctgs
ctcccecoceonn
gggggegcecen
ggnntcatec
cccaanccgg

tttccagata
caagataact
tagaactgc:
ccaataggct
gtgrgattac
taaacaaccc
tgaagacatt
cctcecatgtg
ctgtcatcat
tcctctggga
ctgcgctgga

60
120
180
240
300
360
420

- 480

540
€00
660
689

60
120
180
240
300
360
420
480
540

- 600

660
674
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<221> misc_feature

<222>
<223>

<400>
cactagtcac
agttgacgaa
cagaatcaatt
tteetcotgtg
gttractagc
tcacccectctet
taaaaagtag
gatcatrerret
cattggccat
ctggcntgat
ctgactgcac
angacgctat

<210>
<211>
<212>
<213 >

<220>
<221>
<222>
<223 >

<400>
cagcogecectg
agtcsognac
ccaagtgcat
ctgtcentge
naganactaa
gcaczsstent
gcatgctggg
ccatzscgggg
acacgtacaa
actatagcgtt
tggccccann
cagaagtctce

<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

(...

n = A,T,C

13
tcattagegt
gatctggtte
ttataaaatg
tgtgcaaatg
tagctttaca
trccececcccat
ttectgtatce
taccggtcat
ggaaacagce
tggtctgget
ngccaatgg:
gggggncana

da

1
679
DNA

(694)

or G

tttcaatagg
acaagaacta
tccgtageet
tgtgcergtg
atatgccaaa
gctrcreegeo
tcagtatctt
ttccotttgy
gangtgrecgg
gccgtcacty
tttcatgaag
gggccanttg

Hemo sapien

misc_feature

(L
n = A,T,C
14
catcstgtatce
ccgrteggec
caaataccty
cattggacta
cnatcnattnt
gatgctggtg
actgrtette
atattccact
cnacctgaaa
gaactgcaat
aaaggacntn
gaacaatcce
1S

695

DNA

.. (679)

or G

cagcgccang
cangctnagt
cngtncggat
nggctccgat
tccagcttot
ggctrectga
ggcttentet
ncgatnatgt
accnnggatg
ggtttggcrg
ctcganncct

Homo sapien

misc_feature

().

.. (695)

n =« A,T,Cor G

13

gctcttaagt
actaaatgtt
ataattgcceg
acccattett
aaaggatttc
crtagtttata
ggtcttccag
agtgtactac
gagccagcag
zTagcacagt
aatacngcat
ccee

Tccecgecage
tagncctcac
ntaaattcat
ncgactctca
acacaggaget
actgetgegg
Zggtgacatn
gattaaggaa
anccccaccg
gggnccttga
tcnccgtgna

ccagragatt
tcatctgcatt
aaaataattt
creeceeeotee
tccctgacce
acaaaggaat
aacccrergg
tttaacagat
tgcatggcac
gccatgggac
ncnecngrgat

cccagetgeg
catncecggts
cttctggctt
gaccanganc
ctatattcty
ggctgtgcaa
cgccattgaa
ntccacggag
ggaancncta
acaacttaac
attcngttct

PCT/US99/05798

acgggtagtc
tttgtaagaa
aaagacactt
taggacacct
catccgrggt
gatgatgat:
ttgggaaggg
ggaaagaacrt
cgtccggeat
atggggaana
cacgrnance

cgcgeeszes
aaaggangca
gccgggattg
atcttcganc
atcggatccg
gagtcecant
atacctacgg
ttttacaagg
aangccactcc
cncatacatc
gatnccacca

acrtagtggat aaaggccagg gatgctgetc aacctoctac catgracagg gacgtsIoos
cattacaact acctraatccg aagtgtcaac :tgcgtcagga ctaanaaacs
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60
120
180
240
300
360
420
480
540

- 600

660
654

60
120
180
240
300
360
420
480
540
600
660
679

60
12¢
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actagtctac
tcetgeeegt
ccttaagtgt
tcooocetett
tgtcagatta
aaagggtact

tgatagaaag
aacaaaaatg
ttctgtcate
ccccrtataa
tattatctaa
tttctattan

<210> 11

<21l>

<212>
<213>

502
DNA

cactatacat
tactttatag
gttcaagtge
attgtaattc
caattgaata
nnagnngnnn

Homo sapien

<400> 11

actagtaaaa
gacgttaagc
tgcrozcoet
ttcaattcca
cagt:tttgea
accrgcactt
ctgrttgaaa
tcttoggats
grtaccagcta
ctagatggts
aa

<210>
<21il>
<212>

<213>

<220>
<221>
<222>
<223>

<400>
acrtagtecctg
attcaccatgg
gcatgcatctet
aggtgtrtta
atatgcacat
tttagatatg
agaccagtgce
angtagtgcc
ancanngtga
cntntcaat
cantoncgnta
cnncegecgt

<210>
<211>
<212>
<213>

<220>

agcagcattg
ttrtrgaaaa
tatctggaat
tgacttaagg
taattataat
tTCaaatacc
catgagttet
ctgtgtagaa
caaattcggt
tacttctgte

12
538
DNA

ccaaataatc
gtttaggtta
gtggcattag
ttggagagcc
cggcatzgra
aaaaaaggga
acttgcttaa
crcgtceteat
ttcacattso
catataaaaa

Hemo sapien

misc_feature
(1) ... (&85)

n=A4a,T,C

12
tgaaagtaca
tattgatgga
gtaacatgat
tcattatgta
agtagagtgc
ccttaatnta
ctgggrggtg
ctcgraggtg
nagtttcence
ngacaatcga
accccgeges
cncnnccccg

13
594
DNA

or G

actgaaggca
cctaagaaaa
tagtagattt
aaggaattaa
aaaaatatag
nnaactgtgc
cctcceccteg
tcacgtggan
gtngangcng
grecesennnc
cggatecgcrs
cnncc

Homo sapien

cctattgttt
agatggagga
atttsctgta
ctgaaatact
ttgtaaatat
gnnnnataaa

cZtaattctrc
aacctactgt
cttteottate
aaacactggg
Tatagaaagg
aatgaagtta
Tattagggce
Taaacaccaa
acttaacaat
zaaaacttga

gaaagtgtta
taaaaattag
gaatatatag
agtaaaggac
caaaaatana
caggtggccce
tctgcccece
tantggganc
aactgtcect
Tscngnaacc
Tonnntcgt:

cttrecrttee
aaaggtctaa
acagaaacat
gctgctrtaa
actrgtctta
anaaaa

cactaaaaat
tgttagatta
ttaacccteor
acttrctggat
atatggctac
raaatcaatet
trgecoottt
acagttaagt
Ztaaataaac
tttccaaaaa

ggattttgca
actaagcecc
atgtagtactn
tcrgragttg
aactaaaggt
tcggaataga
tgaagaactrt
aggccgnncn
gngconnnac
tngcocgnnnn
¢tcncncnaa
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aaaatcages
tactacatag
attcggaatg
aaagtcccac
cctcrcaata

ataatgaaat
actgtatttge
ttaactctta
aacagactga
crtrIgttaa
tttgtataa:z
tctgtaagte
ccattctozg
tgaaatattt
aaaaaaaaaa

tcraatgtte
caaataagc:
ttgggtatce
ttterattaa
agaaaagcat
tgccaggcag
ccctcacgeg
gtnanaagaa
gctcccanaa
cnngceenne
ngggntttsn

50
120
180
240
300
346
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60
120
180
240
300
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ttaaaaaagg
tggcaaatna
cnggcccagg
tgggatracc
ccnagttctg
tctncanaaa
ancncaccse
aacrcrtgaaa
tgccrteong
ncttnaatnt

<210>
<211>
<212>
<213>

gcctgaaaaa
gcattctgtce
aatacatcerc
nccsgertge
ttagaaaaat
cttcotggece
acntttgana
ggaaaaaaaa
naaccctgga
cnatcttece

16
663
DNA

aggggagcca
tenttggetg
ncaatnaacn
tgancttcta
gcengaacte
acnattcnaa
gccangacaa
cttegeeeces
agcccngnga
nanaacgatt

Homo sapien

<220>

<221 >
<22Z>

<223>

<400>
cgccgaagea
tz=cccgggee
agaaczsctgce
tgcctgagag
ctggaggcers
gagactacaa
acaagaacct
ctegetegte
canatctgag
tgcttttgca
cctgtrggeg

‘tntctetncc

<210>
<211l>
<212>

<213>

<220>
<221>
<222>
<223>

<400>
gcaagatatg
gacgcgctga
gccrtgoecan
ncctggeten
cncnccctee
ccacnacnce
cncnaenncg
agncacgcne
cczogoTance

misc_tr=atu
... (663)

(1;
n=A4,T,C
16
gcagcgcagg
cctzacactce
dgaggagacc
agctgaagag
cgacrtzzcte
catggccaaa
ggtgactgge
accagcaagce
acgcTTecct
gccangggtc
tcccacccac

17
697
DNA

xra

or G

ttgtoocosge
cacagtcccg
ggcgaggaga
gcaaagctaa
atgaagagac
gccaacactga
gatcacaccc
trtgcgggrag
cccrgecsca
aggaagrggc
ggagcccctg

Homo sapien

misc_feature
(1}...(697)

neAa,T,C

17
gacaactaag
ggagannnac
gggancecca
cncngcccng
ncnacnaccs:
ntcrnoncga
cgnts-ccceg
fatalefototel Yol

n<zgenc

ncs

or G

tgagaaggta
gctggcscan
ncnctcggan
nccagesanc
cctaccencg
ancnccncto
cgenegenge
gacgessIan

ccgnenngg

caaatctgtc
cngccrcanc
aaattganca
agrttteontece
naacnccgget
ttnanggnca
tgactgcntn
ggcceocttee
cagtgttaca
ncnces

tteoocteee
gtceccgecat
agcaggacac
aggccaaata
tcragaaagqg
agaataagca
ccaccccaca
ccaagttgaa
ccocgggtoce
ncnggtngtg
gggcgagccc

atnctectact
crtgccggeca
cccatnatcac
gncececrce
gctceceecee
cncteonges
creneccsecs

g

[

tgctrestca
ncaaaaaanc
aggcenntggyg
ccrtcacten
cttconracee
cgnacanatn
aantgaaggc
aacncrtceyg
tgttgttcta

ccttcectic
gtcccagaaa
gcaggagaaa
cccaagecoa
gcaaaagtac
gctgccaagt
ggatctgee:z
tgatgctgcs
gtgceggete
gctggaaagce
angaacttga

gcretaantn
cacacgggga
accegoneen
gcennnctTn
cagccececees

cccacnacag
Tcacottceaz
cnnecangeLn

(C) 2000 Copyright Derwent Information Ltd.
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cnttancenc
ngaactcnat
aaatgconga
accctgccag
ngaatcttaga
ccttccatna
ntgaaggaan
tgttnancac
nnaaacngac

Tccggrsgec
caagaagaag
gaaggtattc
ggacaaaags
ttctgacteng
gcangacszag
agagaaactc
ggggctcigce

crcoengsenn
ccncggonat
tncgccsacn
tcnncnosoc
ccgcaansot

gcTcolCgt

noncacccge
ganccnacng

cononognng

180
240
300
360
420
480
540
600
660
635

60
120
180
230
300
360
420
480
540
600
6690
669

5

120
180
240
300
369
420
486
S20
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cccongcengn angengtgcg Cnncangnec gngecgnncen ncaccctccg necnccgosc
cgccegetgg gggotcccge cncgoggntc antccocncc CNtncgecca ctntesgntc
cnncnctenc gerongegen cgcecneenc

<210> 18

«<21l>

<212>

<213>

670
DNA

Homo sapien

<220>

<221>

<222>
<223>

misc_feature

(1})...(670)
n=AT,Cor G

<400> 18

ctcgtgtgaa
ctgaccreca
gggacggctyg
cggcgeegrg
cazcTTetzc
cttcaggacc
aatctmceotes
tcrcgaccaa
gaacgantgt
gnccsTacnn
acnnazaagg
tttanccace

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

actagtgcca
tggcotcagt
tgrcgecttg
ccaggctgrg
tcacatgcgc
tactatgtgc
gggcactagc
gagc-gcigg
cagccaaaag
tcorotgeet
gagacc<

<210>
<211>
<212>
<213>

gggrgcagta
gtgccgesgg
cccgeocggge
gcctacggtg
aaccggatcg
ctrcggrtcca
ctacaggctc
tgcrcangaa
tgccgtccat
ctgatcncee
gccaaggact

19
605
DNA

cctaagccgg
cctcaagatc
ccocgagggeat
tgcgcgaatz
gtggagtgca
gtaccccanc
caaagacc:a
cttccraaca
tgtcacgaag
agcggggceca
tccocrcats

Homo sapien

misc_feature
(1) ...(606)

n = A,T,C

19
acctcagecte
tgtccttggt
gctcaactgt
ccctggaaag
cctacctgtyg
ctgtccactg
ctgactetta
tttagczteg
ctgaatggaa
greotgttet

20
4432
DNA

or G

ccaggccagt
tatctgatggg
ggttgatttg
tactacagcc
aaactctggg
acgactgtca
aggcagtgtg
cacctgggga
aagttnagaa
tcaattgaaa

Home sapien

cececeeene

agcggggtag
agacatggcc
gggcacgges
tgcgrrcace
caggacacta
acctatgaca
cagatggcga
tgttccancg
tgctcaagaa
agttancccet
crtggataatg

tctctgaatg
ggacaaattg
tctgtgceeg
atcctccaac
aagcaggaag
aggccetcatet
tcttectgag
aaggatgtacz
cattccotagg
agtrattaaa

aggecgggecg gcaccccocos
cagaacttga acgacrctgg
stgaagctgt tgctgsgaa

g

3 0y 0

gtggaaggcy ggcncaga

tccrgggeoocg anggecrtoa

ticgggccag acctcgaaaa |

atatctccc: gcgagrgtsg
tCtaagggocT ggactacnaa
ciinggtggc caagtccaac
ggttgatcce cggggancty
tggceontcac aaagcrcaac

tsgaggagtt ccaggatc:to
gggatggcca gagccccgag
gaaagtttgg catcattcgt
agaagtacgg actgctcccs
gcccaagace tggtgctaga
tgcagaggcc accggageta
cactgtagac caagcccIiyg
ttatttgtat tttcatacac
ggccttatt ctaataa
taacagattt agaatcc

(C) 2000 Copyright Derwent Information Ltd.
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697

60
120
180
240
300
350
420
480
540
500
560
670

€0
120
180
240
300
360
420
480
540
600
506
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<400> 20

actagtaaac
cagecgccaga
ccaccacagc
tgccagaaca
cttcaagaat
tgaagtcaca
atztcetttag
aaaacaaaat

<210>
<21ll>
<212>

aacagcagca
gccgaggaga
cgcctgecag
tcaaggagtt
acaacaacta
ccagggcaac
tgtcattgce
cttgactgce

21
409
DNA

gaaacatcag
acccecegetc
gatggactcyg
cactgeccaa
agaaaaggaa
tcttggaaga
gattteggcet
tgcccaaaa

<213> Homo sapien

<400>
taccaatcaa
caatgataaa
tacgttgagt
acagaaataa
aaggaaggaa
tgtggggata
ttgggatgta

<210>
<211>
<212>
«213>

<220>
<221>
<222>
<223>

<400>
acaattttca
tgataaggat
tacttcagtyg
caaatctaca
tcctgaatca
agctctgaag
aagagagaag
ttatatcagt
gcrgaagcag
gatgrtttct
ctgaagtten

<«210>
<211>
<212>
<213>

<220>
<221>

21
ctggtgaata
aggaacaages
gaaagaacaa
aaacagaggc
ggaaactcta
cacacrtecges
aataataccet

22
642
DNA

attaaacaat
tgcctatatg
acacggagaa
aaccaccttc
cgctgatgga
aaaattcatt
caattaaaaa

Homo sapien

misc_feature

(2}
n =A,T,C
22

ttatcttaag
ggtacttgca
gaccaacartt
agagaccctg
gcagggatgg
tgtcacatet
aaagaggaag
agtrctgagg
ggtgaataac
ttggaacttce
tatccacctc

23
659
DNA

...{649)

or G

cacattgtac
tatggtgaat
gtggcatgge
gttggttetre
aangagggta
aatatcagtet
tgttcactet
tattgatagc
taggggcata
cggataagt:
attacaacaa

Homo sapien

tatcagcage
cctgaggagg
ctgctcattg
aacttaggca
gtttccagaa
aatatatttg
ataacagtgt

gtgtggtgtrg
tggaacaaca
catactatgt
gaggcagtat
aatgrctgtg
gaactataca
gacaaaaaaa

atttctacag
tactactgtt
agcaaatgcc
cgrtregese
gggaagttat
ttttrcaaac
tttaatacac
Tcgeretace
tatatcteet
caggaaaaca
aaacncccag

gtcgecagcea
acctgtccaa
caggccagat
agctctrcat
aagaagttaa
catattgaaa
cttrectagece

arcactacaaa
tggacgcat:
ggrtrctetts
ggagtgagact
tccocactgag
ctaaagaacc
aaaaaaaaa’

aacctgtgat
gacagtttcc
aacatctttgt
tctoegtter
gaattactcc
atgattctag
tgatrttagaa
tctgocttta
ttrrtcgtaa
tctgcatgtt
aacggnttg
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ggagaataca
actcttcaaa
aaacacttac
ggcccagges
catgaaczct
agcacagagg
ataataaaat

gggraccacs:
rcagaaaczs
atgtaacaz:
agactggaaa
gtggtagtta
ctgcatttza

tattctcgca
gcagaaat=c
ggaatagcag
ttceceoeceteo
ttccagtagt
ttnaatgtag
atttgatgec
cgttgacagt
gcrgtttcac
gttatctage

0
120
130
240
300
360
£z
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<222> (1) ...(669)
<223> n = A,T,Cor G

<400>

actagtgccyg
tactctcagt
tatcctctga
tcaccetgtcg
cgcaaggtgg
ctgacacttc
ccaaatgaga
gctgaccaga
ggaacagtac
gccsctgatct
agtattacct
nttctaacc

<210>
<211>
<2125

23
tactggctga
caccagctct
cagcctttgg
tgceccecees
tgctgatgca
tgctgaagtt
atatccecga
gccggttgac
ccrcaactca
gcgetgtgge
gtgaagcect

24
442
DNA

aatccctgea
ggaattagat
gctgcctcogg
tgtcaagact
gtgcaacarr
ggaggacaaa
gttggcgges
tectcegceea
gccgctgtca
tgrecetggas
tceccrteetts

<213> Homo sapien

<400>
actagtacca
tcactgceat
gatgactatc
cttacgatgc
ggtaatgcac
cggaaagaga
gatgatctct
gacctaaaaa

<210>
<211>
«212>
<213>

<220>
«221>
<222>
<223>

<400>
tgcaagtacc
ccccggaatg
accctaatgg
aggccrgagyg
gacagagatgc
crzctagcag
gggctgatct
atggaacagt
attaaaaatc
tgacatantt
cissrsganac

24
tcttgacaga
cattaagcat
attattctag
actttteceee
ttgactagtac
aaagcctres
gacgatacct
aaaaaaaaga

25
656
DNA

ggatacatgc
cagtttcaaa
tcerectgaac
agcacatcag
tacacact:tt
tetgtcgges
gtatgttcct
aa

Homo sapien

misc_feature
(1) ...(656)

n = A,T,C
25

acacactgtt
tacagtgtee
ggcagagagt
tagaggggag
tagataaagg
ctggtaaaga
gattacttce
tttccatatec
actgccoctaa
ctetggcatgg
tgatcscracat

or G

tgaatcttge
tggtgcacca
atagccctag
tggratgtas
ctctagttag
ggtgctggan
tggcatcceyg
crrgctgtgg
ctacacttcco
ggagccagcec
agaattggr:

10

ggaccaggaa
aaattccreg
ccccagcagce
ccgacacctyg
gagrcggtgg
ctgaaccggc
gagctggrge
gaagagactet
ccgtetocece
gtgctgcace
attattcagg

tcccaaaacyg
attatagcca
ttgtaagggg
acttcaaats
ggtacaacaa
cttaaactga
atcgrgtaaa

acaaaaagtg
agatgccttc
cccagtggzg
tttctcagtyg
ggtgtcatrg
gccatggagg
ctcactrtta
agctcrggaa
ccctrgaaga
acaaatgana
aaaccsrees

gagaaccagt
aagargtcag
cacagcagga
aaccagctga
aggagggagt
acctgagctg
agctgggcett
gaacaagtic
ttagagctca
ctctgrtectt
anggctgggag

tctgtracca
ttcatgatts
aiaaaaaaca
gaaaattaaa

aaaacagagg

gtcaagatc:
taaaattgct

actataggat
taaaggctga
acatgaccac
gaagcagcac
ccatctrgaga
anctctagaa
tgggaagtct
cactctcotaa
aatagaaacg
artctgaacgt
Ttggaataag
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tcagactttg
gaatgggats
ggaggtgaca
ggtggagact
caaacaccac
tgaccrgatg
cattagtgag
aattttgeca
ctcgggccag
ccccccagts
gggcrcsttg

cacctaaaaa
actttttcca
aaaacaaaaa
gacatgctat
caagaaacaa
gaaatctaga
ggtatgaaat

caggtgatag
catacctzgg
tccctitggg

atgagtgggec.

gactgacsca
acaccagcat
tattagangg
atttccesct

gaactoisIc

gtccaggttt
gaaaaa

60
120
180
240
300
360
420
480
540
600

- 660

569

60
120
180
240
300
360
420
442

6C
120
180
240
300
360
420
480
540
600
656
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<210>
<211>
<212>
<213>

<220>
<Z221>
<222>
<223>

<400>
actagttcag
ctaggtgttt
acaaaaaaac
caccagggtt
aataactgaa
gaataagtta
gtcatzcgta
aaaaaaaaaa

<210>
<211
<212>
<213>

<220>
<221>
222>
<223>

<400>
actagtcceaa
taatctaaacca
tccatactge
cagaatccta
gcagcttcec
gaatgtaaqg
ttctrgttcg
gtgttgattt
attcaagctg
ggtacaaaaa
aattgttaag

<210>
<211>
<212>
<213>

<220>

<221>
<222>

<400>

cgtgtgcaca tactigggagg atttccacag ctgcacggos acagecot

26
434
DNA

Homo sapien

misc_feature
(1:...(434)

n =A,T,C

25
actgccacgce
ccatcratgt
gctgccagge
ctrrrgaaac
ttagtcaggct
taatcagtac
ctgrttgaaa
aaaa

27
654
DNA

or G

caaceccaga
ttcaatctgt
tttagaagca
agtaccacat
ttgattgaca
tcatctctte
aatatttoseo

Homo sapien

misc_feature
(1) ...(654)

n=AT,C

27
cacagtcaga
ggatccattt
atcctttaca
tggartgcag
aaaagcagaa
gcagetggee
cggctaaatg
acaaagaggc
tgagccaggc
aaatcttaaa
aanaatttta

28
€70
DNA

or G

aacattgreoeco
aggtaccacet
ttagccacta
catttcacerc
acatgccgcc
cccaatgtgg
acagtttctg
cagctaatag
agganctcag
gcntttatgt
agtgtccaga

Homo sapien

misc_feature
(1)y...(670)
<223> n = A,T,Cor G

28

bl

aaatacccca
ccatctacca
grtcoggtst
gtaaaaggga
attgcagaaa
gtttttogte
ctatnaaatt

tgaatcctet
tgatataaaa
aatacgttat
ggctacttca
agttctcaag
ggaggtccga
tcattactta
cagaaatcat
tatggcaaag
tataccatgg
cccanaanga

catgccagaa
ggcctegega
caaaacca:zc
attrtggeeet
taagtagcct
actcrerozcr
aaactaacc:

gtaaaccaag
aggatatcca
tgcttgatga
tacccacgec
ttrtectece
acattttctg
gattccgatc
gacccrgaaa
gtcttgagaa
aaccatagaa
aaaaaaaaaa
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aagtgaagcc
taaaaacaaa
aggatccege
cacttcacct
tctgttgrsg
ctcraatsg:t
gccttaaasa

gcattaatce
taatgaarat
agacctTIca
ttaaagagag
aactccatstt
aattccca:tt
tcccccaaag
gagagatgaa
tcngccac:tt
anggcaaggag
aaaa

ta cggattgcs

60
120
180

- 240

300
360
420
434

60
120
180
240
300
360
420
480
540
600
654

60
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ggaaggggcy
aggcagceta
gttcceggrg
gtggggccag
aggaagatca
tatagggaat
ttgccaaaat
tagtccgtcet
taccactaan
ctanagttaa
agaaaaagnc

<210>
<21li>
«212>
<213>

<220>
<221>
<222>
<223>

<400>
actagtccte
agatcrcagc
cTcrcotccag
ccagtacsag
coIeotgact
cgtaatgaat
aaagcaatag
aaaagtgaaa
aggaaggaag
aaaaaanaaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagcrcta
cgagactcat
gtgatagaac
agcacctste
ccacgagaga
ggtggtgata
aaatgcccecce
tgcagaagtt
cagtactgqaqg
aggtnatgag

aaagatatgt
ttcgaacce:
ctcerggtge
ctecccceege
ttagreoette
gtgggaaatc
grtraccaatc
tcacacacag
ttrttcteege
ccnagctagt

26
55z
DNA

gggataaact
gcggcagegg
ctctctcggc
ggcgcccace
ggggacgren
ctganctctt
agtgaccaac
aataagaaaa
tgggcaaaag
tncatgaaaa

Hcmo sagpien

25
cacagcctgs
gtztagccac
ccactgzatsg
aggzgcctga
rsagrogrga
gtcocagggc
crgatgggaa
t=gggaagac
agagaagaga
a

39
684
DNA

gaatccczct
ctracccatg
gaaagtactc
cgretgecacac
ttcagaagtt
agaaaaagag
gagaagctce
aaaagctcaa
gacnaagatc

Homo sapien

misc_feature
(1)...(684)

n=A4,T,C

30
tctggaaaaa
ttcotggaag
crggactgce
agt:cgaatga
tgac-gcaga
ttcgtgaaga
gtcgrtggaa
grcagrggga
ctagaagttc
tggacgagea

or G

gccoggsgeteg
cateccergge
ttttgagata
attaatgatg
tgtaatcgag
gtcttcczac
gratacagcg
aaatagtatt
ggatggacrta
aacagtggan

12

gagaaaagaa
caacggggcg
agctttageg
cacnctcact
gtgattceee
tnttatntcg
cnagcacagc
cggcaaaccc
aatctcagga
atgatgggct

acagcaccag
gatacncaga
agcagcagca
cagcatttgg
nctacggacc

gaagaagctg
aaaaatgcag
atagagatgce
gctsctgage
cttaaaggga
aaagtaattyg
ggagtcttca
aacagctcas
Trttacaacat
dJatzgggaac

nccaaaaacc
gcggggreec
acctancttt
ccatgctccecco
grgatgctga
tncgatttct
caaaaatecqgg
accccactrt
acngccectgg
ccnectcaac

agcatagtga
ctgtagaaaa
ctcaaaarza
agaagcrggyg

tagectcaga &

tgcrtrccaaa
ggaatatcga
taaggagaaa
gnnncggaag

tggagagtgc
ctgagtacaa
tgcagtctga
caactttact
aatrcctceat
tcatgccgac
gatacacrgs:
tcgagcaaga
aggaaagaaa
tcaaaccaga
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tcaacatcca
tgcTceegge
ccrTctgage
ggaaatcgag
aaaacactca
tgrgceotat
acntcagetet
tnanttcnac
ggccnecgta
gggaaagcca

gcggagaaga
ggeteoTece
gcaagaazc

acccogreoot

aaacagaaaa
aganaagatg
aagaagaagn

gtgtgcaatg
ggtratcact
agagacticc
ggcrcaggaa
caac:tagaa
tacgaaagaa
grcstogatg
accciocstga
gccaagaat:s
atratggaag

120
180
240
300
360
420
480
540
600
560
670

50
120
180
240
300
3690
420
480
540
551

50
120
=80
249
200
359
420
480
5490
6C¢C
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aagttnttcc tgtracrata gaaaggaatt atgtttatt: acatgcagaa aatatanatg
tgrggcgtgt accgrggatg gaan

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

gcgcagaaaa
aacatctec

tctggcageet
acagcctgac
ccTiggtooe
tcactgaccag
aagtgcagag
cratggcaga
atgatgttgt
catgctceac
tcaacaaagt

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagtgaag
tatcacctga
ttaaagacca
aatgaattga
gataaactcc
aataaattaa
cccgtgactyg
tgtgggaaat
atacctagga
aagangtccc
gaaattaaaa
cagggattag

<210>
<211>
212>

J1
654
DNA

Homo sapien

misc_feature
(1)...(654)

na=AT,C

31
ggaaccaata
cagaatgacc
grgecttteca
agaatagtty
ggagatacag
ggaaagcaaa
tggaagaacs
gccoaatgea
gatgggagt:
tgactgttgzs
ttcrtgtatca

32
673
DNA

or G

tttcagaaac
cagaagtztat
gagatggaag
gagaaccocst
tggaaggrz=
tcagangcttc
ttccatcacy
aagrtcactyg
cagracaagg
tgcagatggy
ctcactecgge

Homo sapien

misc_feature
(1)...(673)

ns=AT,ZC

32
aaaaagaaat
caccaggagt
cacaaggaag
aatcaaaaga
tctatccagc
tcaaatacat
tctatnagczs
aactgaaaaa
tttctactgg
aaggtcacca
gacgcttcag
aaa

33
€73
DNA

-~

or o

tctcgatacgg
tttcattgga
caaaatctts
atctgacatc
agacacaccs
ccaaattaag
aattattaaa
gagaccgaga
aggrtggagaa
aattcattgs
ggagacnccc

<213> Homo sapi=n

aagcttaata
catzgtggga
saaggtgaca
gcagceggge
zgatgcccag
agatrectea
gaagattcac
aaggtgetegc
ataaagagac
crrrtceeca

tgacttct-a

gacaaaaatg
aaaggatztg
ctgaaagaag
atgacaacaa
gttggaaatg
rregttogry
aaatacacca
agaacgaatsz
acagaagaac
aggrggtgat
tatgaaggaa

ggaacagctg
gcrggcgegce
grcattgaga
dggttatcacg
gtrgtaaatg
ccecictgtca
catgagtcts
gttacagtta
tgggagacat
anttcaggaa
tgaagaatgc

ctcttcaaaa
aacctggtgt
taaatgatac
atggtgtaat
atcaactgct
gtagcacctrt
aaatcattga
attacaggtc
tctgaagaaa
ggtctttats
ttgccagceca
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ccrtgtacacce
ttggctctsce
gagacttaaa
ttctcaaaga
gttacatgac
gaaaacaatc
cggaaagcag
ttagaggaag
caaggaactc
aagcctggee
acce.

catcattcre
tactaacatt
accrtctggtg
tcatgtcgta
ggaaatactt
caaagaaatc
tgggagtgcs
ctgaaataaa
trgttacaag
tgaagatgaa
caaaaaaatt

660
684
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<220>

<221> misc_feature
(1) ..,.(673)

<222>
<223>

<400>
actagttatt
ggatctgttg
gaaggttgaa
tcttgaagta
atcarttaga
tgactaaaaa
tgaaattatg
gaaactttac
ctgcacttaa
tncatcttetta
aatccaccatc
ttcgcractg

<210>
<21l1l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagtttat
tgatzagggc
gaccaaggag
ccacagerct
Ttcaggagga
gggcactgtt
cgeccrggteg
gacaattcgcts
gaatcggatn
cccgeattat
gtcLiccaaqg
cncagaagga

210>
<211>
<212>
<213>

<220>
<221>
<222>

ne AT,C

33
tacs=ttccte
ttrcttttgyg
aggagcaggg
tgatgcatat
agggcaagtec
tgaacattaa
caactttgac
aaagcatatg
agaagtctaa
aacattgtac
ttcaanggca
TRt

34
684
DNA

or G

cgcttcagaa
gtceccaccte
aaaagatcca
tgcattactt
caagaggata
tgttnaagac
atcatattcce
gtcagttact
cagtacaaat
tatctacgge
ttctatetgg

Homo sapien

misc_feature

{1;..
a=A,T7T,C

34 .
tcaagaaaag
tggtgtagca
gaaatcacta
gagczttaac
atccgtgegg
atggctgggt
gaaggtacag
agtccaagaa
cattrttgac
ctacaagtgg
ggcagggtgg
atctntttce

35
614
DNA

.{684)

or G

aacttacetga
tccggtecct
agacattrtga
cctgtaget
atagattggc
atggagcgga
gtgttcagca
gaacgcatcg
cangatnntt
tatgaagecc
gttacaccat
tccc

Homo sapien

misc_feature

(1) ..

.(614)

<223> n = A,T,C or G

<400>

35

actagtcocaa cgesttngen aatattcoceco

14

ggrrrttcag
atcagtgtgc
gaagcatcgtt
tatttgcaaa
tgaagatttg
ttaagacttt
ttgattcaaa
tnattaaaaa
acctatctat
nggrggggce:
gtctagaagt

ttcectcecrgre
ttagtgcage
gaagcagtgg
gcacacaaga
tggactettc
cagcccocagyg
cctrecggaaa
accattgctg
ctnctatgcec
tgenncccec
tttaccrcce

actgagagcc
atagtggcag
agtrcgacat
ctaggaactg
agaactttee
aacctgctgg
ttgggcttte
ggcaaaacct
cttagatgga
ttcttactaa
tgattccaag

cctaaagcaa
taacrtgcatt
tatgaacgct
acgagctecea
aatggrtcoyg
aatcagagce?z
aagggcataa
gcrattigcee
ttnttgcaat
agagaggc-g
ctcrteceesse

tggtagccta cresctnass

(C) 2000 Copyright Derwent Information Lid.
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taagcatact
aaattataaa
catcatsces
cagrtcrgagg
aactattcatc
cagtcccaaa
gtgattgant
gaaccacc:t:t
tntatteacs
tacacaaacn
nantgcatat

gagtggcaca
tgtcactgat
crttggacaag
ccteocetts
ggttgcaagt
tcagcocgec
agtngtggcg
tncctagtan
gaaatcaaat
ttcaggcnat
agattatgna

cccgaatat:

60
120
180
240
300
360
420
480

- 540

600
660
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ggtaagatcg
tcactgcatg
cscacctcge
acggttrecetc
aagncnegtg
tteengtete
gaaggganga
tgctttatgt
gntcgancnc
aaaaaaaaaa

" <210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223 >

<400>

gtggcrgges
ctceostegeo
taacctcggt
gggcgggags
crcagstege
acstgctos

ggtatttcore
gagaczggat
ggatgccacc
ctcagganat
ggatattatt
aactraaaca

<210>
<21i>
<21lZ>

<213>

<220>
<221>
<222>
<223>

<400>
gagacanacn
caccttccca
cancctgnat
aaaggtcgca
nataggaaac
cacactgagt
tgcggaggaa
gattatnscs
natancgcet s

agcaatgagct
aagactggcet
tcocrngttag
tgtggtcaat
agcagncanc
tccrggecect
taantgggat
ggganacana
gtcttcgact
aaaa

36
€86
DNA

tcaggacatg
tgtctcagtg
tgccgratga
gttggtnage
nccagrtcerg
gngtgggcta
ctaccaattg
tcrancectec
ttcgganaca

Homo sapien

misc_rfeacture
(1)...(886)

n =A4a,T,C
36

cggttcte
gactgttgce
gccaccgga
cTggagcaa

0

70 T g

cagtooggas
ggcacacg
aatcagcgcer
tggaacattt
aaagcagcta
naattgataa
atttgtctac

aaanctaagg

e}

37
681
DNA

or G

cttctoccca
tgctggtege
tgcocttete
ccgaggcact
gcrngettces
accogtgget
tgcaaagatg
ttggggtcta
cagcagcrgce
cccggetcat

cggggganag
aaatccc

Homo sapien

misc_feature
(1)...(681)

n = A, T,C
37

naacgtcang
ccagcancca
caatctganc
cnnncagaga
tggtgaccnn
tnnngacgan
ggaagaccee
<tigactgag
natcgggacs:

or G

agaanaaaag
gcgcccocca
tctateceeyg
agctgectges
gcrgcanaat
gcctnaccan
gnacnggatc
TcIctgaggg
gacangctgg

15

ggttcrceree
tatcaacctce
zagccecccat
zgactggtgg
caccagcagc
nggcstgatt
actctggcaa
grtennegee
chccantnaa

tzczctactr
agactccct

Tzcctgtoge
scagcagaag
zgccgeatgyg
Zat-tggess
gt taacctac
2aggtctgteo
agatttcaca
aacacattgc
3ataactgts

angcatggaa
gongecszcea
scccatnecs
ancaccancs
tcatacagga
ggaccencocc
czggcsggen
sotaccozaa

sgatnggacg

tcctgtgatc
accagggctg
canatgacct
aaagtanggt
gccteegrec
cgggaanatg
aacnatntct
gnanatnaca
tactggegtt

cccrcestos
acccctcooot
ccageccaac
ananaaaaga
caatnagaca
tcagtggcat
gctacgcoag
tggggtgcaa
gcccaagtgt
caagaatgtyg
tcncntact:

cacaanccag
ngnccggang
accrcggagg
gcccoonncce
gcacgcgang
cagcnnatcg
Tgccaccococ
cscgecstcoa

ggcratccee
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attcaagtgc
tctetrggee
tggccaagtc
ggaccaaagg
tactngggtg
cctrtgecang
aagattnttn
cccracoege
ctgrtgrraa

Cacgacneaaud
gacgcogctc
cacccttatg
ggagacacag
cactgaataa
gggatgctgt
gattececca
taattgaaca

gcncgatgge
accangactc
cggangccgn
rgncgggetn
ggcacnnnct
annacnggac
ccacccectag

cancatctcsccee

120
180
240
3C0
360
429
480
540
600
614

60

S12¢

180
249
300
360
420
480
540
600
660
636

60
120
180
240
300
360
420
48¢C
540
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tnanaccaac agcnacngan natnggggct ccccngggtc ggngcaacne tcctncaccce 600
cggegengge cttoggtgnt grcctccontc aacnaattcc naaanggcgg goccococngt 660
ggactscten ttgttceczc ¢ 681

<210> 38

<211> 687

«<212> DNA

<213> Homo sapien

<220>

<221> misc_feacure

<222> (1) ...(687)

<223> n = A,T,C or G

<400> 38
canaaaaaaa aaaacatggc cgaaaccagn aagctgegeg atggcgctac ggeooctctT 50
crceccggect gtgrocggaa ggtttcocts cgaggegess ¢ggeotccoge aagoggagga 120
gagggceggga cntgocgggg Cccggagotca nagacccrtog §gosgcisty ctorscogos 189
atcgcaaggg C©ggcgcraac ctnaggects <ccgcaaagg TSCCCNangs ggnagoggcyg 210
g9gggctgrg anaaccgcaa aaanaacgct gggcegegong cgaaccSgts Caccoocgeg 300
aaggananac ttccacadan gcagcgtttos cacagecccan agocacntitt ctagcgtgat 360
graccccagr aageicoctan cggggaagct caccgctgts aaaaaanctc tiogoIcscac 420
cggcgcacna aggggangan ggcangangc tgccgecsge acaggtcats tgactsacgts 480
geoegesota nicrgcitis gtgaatctse actttgttca accccacscg ceguticorcsc 40
cIecitgcge cttoctctna ccttaanaac Cagettest: tacCccrnatlng tancronocsot 600
gcncnngtng aaatcaattic ggteeonccogg aacctsting ctgtggoasc tgcinaaaga 66C
aacIgcrgtt crgnitacty cngtcecc 687

<210> 39

<211> 695

<212> DNA

<213> Homo sapien

<220>

<221> misc_feature

<222> (1) ...(695)

<223> n = A, T,C or G

<400> 39
actagtctgg cctacaatag tgtgattcat gtaggactic tttcatcaat tcaaaacccs 60
tagaaaaacg tatacagatt atataagtag ggataagatt tctaacattt ctgggcrorc 120
tgacccctgc gctagactgt ggaaagggag tattattata gtatacaaca ctgetgrotge 180
cttactagtt ataacatgat aggtgctgaa ttgtgattca caattrtaaaa acactgtaat 240
Cccaaactttt ttttttaact gtagatcaty catgtgaatg ttaatgtitaa trttgrccaan 300
gttgrtatgg gtagaaaaaa ccacatgcct taaaatttta aaaagcaggg cccaaactta 360
ttagittaaa attaggggta tgrrtrcccagr ttgttatctaa ntggttatag ctctgtttag 4290
danaaatcna ngaacangat ttngaaantt aagnrgacat tatttncsag tgacttgtta 480
atctgaaatc anacacggca ccttocgttt tggtnctatt ggnnttogaa tZscaancngg 540
ncccaaatct tnrrggaaac ngtocnttta acttrtittal nanatcstat kEtttzgattte 600
tggaatggcc ctatttaang ttaaaagggg ggggnnccac naccattconz gaataaaact 650
naatatatat cctcggtooc ccaaaattta aggng 695

<210> 40

<211> 674

<212> DNA

(C) 2000 Copyright Derwent Information Lid.
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<213> Homo sapien

<220>

<221> misc_feature

<222>

(1) ...

(674)

<223> n = A, T,C or G

<400>
actagtagtc
tattaaataa
ttacagaaaa
tcttagctca
gttgtaacaa
tgatcaattc
ttaaatggat
attagganaa
tggaatgagt
tantsgggtt
aaantcttnce
atttgctatet

<210>
<211>
<212>
<213>

<220>
<221>
<222>

40
agttgggagt
tagaaaagaa
tatagccatg
tcctaaataa
tagcacaaat

ttaattttg
cactgatatst
antacctccc
ctectttact
gggtattaat
ggttaattrg
cnag

4
]

DNA

ggttgcrata
aatcccggtg
attgaaatca
gtagtacact
cgaacttagg
ggaacctata
taagtcattc
agcacagcce
tccgaantgt
ttgaacrtgrg
actngncaaa

Hcino sapien

misc_feature

(3

...{(657)

<223> n = A, T,C or G

<400>
gaaacatgca
gtgatagcce
acctigggac
ccrrtgggag
atnggtnaca
acacactcct
agcatgggee
naaggatggyg
cccrctacta
tttctcotgac
ttcroengaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
c223>

<400>

41
agtaccacac
cggaatgtac
cctaatgggg
gcrtgaageta
ngatgttaaa
ancanctggt
gatctgatta
anantttecce
aaaatcactg
ttagttcteg
crtcacctact

42
389
DNA

acrtgrrtgaa
agtgtcttgg
cagagagtat
aagggaatgg
ntaaggntcec
aaaggggtgc
cttcctggca
atateccrtge
nccttactac

gcatggganc
tgaattggta

Homo sapien

misc_feature
(1y...(389)

n=A,T,C

42

or G

17

ccrtgacteg
cttgcagtag
aatagtaaag
tgggatgcag
atgrgererce
atacagtcrct
tgcttctcat
cctetcaaac
ggatggtacta
catgaaaagn

tccaatttne

ttttgcacaa
tgcaccaaga
agcccetagec
tatgrgttet
antttgggtg
tggaagccat
tcccgerecac
tgttggaact
actteccteot
cagcccaaat
aaacctccet

atttatatga
agcratagga
gctgttctgg
tgcgtctgaa
tctettetge
cctattcteg
ctnaatattce
cccacccaaa
acccatatcn
ggnaatcts:
tttaagggey

aaagtgactg
tgccrtctaa
cagtggtgac
ctcatggaag
tcttgtcate
ggaagaac:cc
ttttatggga
ctggaacact
tganggaata
taaaatctga
tggaattagn

(C) 2000 Copyright Derwent Information Ltd.
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atttccac:zt

cattctatge
cttrttacc:o
gtgctaatca
gtttcgatos
gagataaaaa
catattcto:
accaageatz
ctccaatt:is
ncLTogogrn s
tctttacaaa

tagggatcag
aggctgacatc
atgaccac:<
cagcacatga
tgaaaaantg
taaaaacat:
agtcttatca
ctctaaatc:
gaaatggacec
cttntcogg:s
aaaaacc
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actagtgctg
cgatagctca
caggaagaaa
ggccttcace
atcctgaaga
tgtogectge
atactttaag

<210>
<211l>
<212>
<213>

<400>
actagtgaca
gtaaaggata
tactgtgera
tgtzcootatc
aataaaacac

<210>
<21l>
<212>
<213>

<220>
<g2l>
<222>
«223>

<400>
actagtagca
caacaacaac
atatcagcct
tcracagect
aagantgggc
gttggaagaa
atttttgtac
dacTctaaaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
223>

<400>

aggaatgtaa
cactcctgca
acaaaaacca
gccaccaggg
atccoetgttt
ccgecgengtn
ttaagaaaaa

43
279
DNA

acaagtttgc
ctgrgecetgt
gactgtgece
tgtcecegeoca
gggggttgeg

gggaagggac
aaaaaaaaa

Homo sapien

43
agctcctgge
aaatgaatga
gctctttgaa
atcgtataaa
ttaaacactg

44
449
DNA

cttgagatgc
gttctgtcat
tgrrcttgaa
agctgttacg
aaaaaaaaaa

Hcmo sapien

misc_fearture
(1)...(449)

n =A4a4,7,¢C

44
tcttttectac
aataacaata
gtrtecettecce
ctttectett
tgreongett
actcaaacct
tggcattaac
gggaaaaaaa

45
559
DNA

or G

aacgttaaaa
aatcctaagt
ttttttercc
ctcatgcttg
ggantncggt
tcnancccta
aaaaaaagaa
aaaaaaaaa

Homo sapien

misc_fe=ature

(1) ...
n=A,T,C

45

(559)

or G

actagtgtgg gggaatcacg gacacttaaa

cactcactga
ttgagagcce
tTtgaagert

agtttttgag
agcattacat
tgcrrgreat

tcccagagag
caacatgcz=z
tcaaacagat

18

tgggccttge
cacccaggaa
cacaatcaga
gacagggaga
aaggaaaatc
tggtttcctg

cttctcgtta
gattcactac
attttagact
tgcaacagtg
aaaaaaaaa

ttgcagaagt
gtaaatcagt
tgggaataac
agcttcocctg
ccnagtggaa
ggtgttncca
atnaaatatt

gtcaatcrtge
ccacsctatyg
gtgcagrosa
gaaggcaaga

gagacttcac
cgtcrreett
aacctcogtt
gactccagee
acccggattt
gtgaatttct

aggagatggg
tctagaacte
ttcrctotgtaa
tggagatcc

agctreatcac
tattctaccc
Ttgrgggeete
tttgcacgca
ncacgcceec
Ttttgtcaag
gttccacrtaa

gaaataat:zc
Tcaaacat:tc
aaccgaagt o
gratcgcrat

PCT/US99/05798

caggtrgctt 60
aattagaaga 120
gtggcagang 180
ttctgaggee 240
aaaaagatgc 300
taaaagaaaa 360
389
cctrttsgag - 60
gcatgaccIt 120
acaaataarta 180
tgrstgar:tz 249
279
taaaaaacaa 60
cctaccaagg 120
ttecccaaacs 180
tgcgrrgrse 240
ccttgecracs 300
tcaccactgt 360
actttaataa 420
449
creracrtaca 690
caagcac:z=: 120
cgcaggcaaa 130
ccgactasatt 240

(C) 2000 Copyright Derwent Information Ltd. - !
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ggrtgaagccc
tgtattttgt
tgacggatat
aatatctacgt
tgrtgcctogca
aaaaaaaaaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acrtagrocea
tcaggticcce
actgrcatge
caracacatyg
cacatatata
ggggcaactg
crTgattoZco
gaccTiTat
ataagattgc
crzcaaacta
actgraactag
agcgeratac
taggnttggg

<210>
<21ll>
<212>

<213>

<220>
<221>
<222>
<223>

<400>
tgcgngccgg
cgctaataac
gtacaccaaa
anacgactnc
ggagcagcat
ttggtacgee
caganattgc
tacatacatec
acanctacec
=ccagtgggt
acggentant

trtggaaaaaa
taactttacc
ctataattgc
atctageccca
ttgaccatga
aaaaaggaa

46
731
DNA

ttnactagaa
tttctacace
agattttgtc
tagtattgta
tattctgaat

Homo sapien

misc_feature

{1}
n = A,T,C

46
gtacratgge
taacaattgt
atatgatgta
catatacaty
cacatatatg
tatcozoecee
ttrggataag
ccacaatacs
agtatgaaag
aar:gtaaaa
gtaccogtta
ngccIIctee
c

47
640
DNA

. {731)

or G

tgtcatagat
ttgaaaccga
tatgagatgt
cataatatac
zacacatatn
ctctgrotge
agtcttatc:
tctcacatoo
ancctgeTa
tgatggtttyg
tatcaaagaa
gacctgantt

Homo sapien

misc_feacture
(1} ...(640)

n=A4,T,C

47
tteggeecet
tcctcaggtce
tgtgacacce
aacaattttt
ggacctgten
ttactgaaag
caatgccsag
gtsscscgaaa
<tggtgcteyg
cttTnceeeag
nraggacca

or G

ctttgtanga
cctgcctgea
tttcaccaat
tgatnaccecn
gcnactaang
anagaaacac
tcegageggt
nanaagatgc
ganaacanac
caccranct:
ntcttcocac

19

taccectTege
acaattatgc
tttacaagct
cttaactttt
aaatatggga

gcaaccactta
atacacatgt
gtgcagrres
atatacacact
atcactgagr
tcactgggec
tcggcactces
actctrtaaaac
gttaaattac
ttgratcrga
ccecnatcta
aatananacs

cactttcatc
cagggttttt
atngattnct
aaanactggg
gaacaanagt
gcteoonnee

<

tttggaag
accanatcna

cxT

gttaagttaa
ttttgracac
aatactgaag
acagggtgaa
atatatttta

tattccatt:
tcatgrtatge
cagrratata
gcatacacct
t-caaagtga
tccgcaagac
tgactctage
ctaagangeg
atctcaggas
aaaaatgnts
ttaagtcLcs
tgaataatga

cgcocctgaaa
tcttantteg
tcataccaca
ggctnnaanra
nntgaacat:

tagaccacg
aatacatecc
tcttcanact
atcatcstggs
TIcsggaanc:s

(C) 2000 Copyright Derwent Information Ltd.
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ttacataagt
atattrtgra
actcgactga
aaaaaaa
atgtgggctaa

-
<<

T
gtataatar
gtcecttate

cttaacttta
taaagangcc
actcacczat
agaacaagaa
tCartagccan
atagttaa:z:

tctteccegat
tcgccraaca
Tentcnacsa
agtacantce
tacacaacc:
aggncaacza
atggatgcat
ggrccngaaa

300
360
42¢C
480
540
559

59
120
180
240
300
360
420
480 .
540
500
560
729

731

50
120
180
240
300
360
120
480
549
550

542
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<210> 48

<211>

<212>

<213>

257
DNA

<400> 48

actagtatat
ccaccotgag
tgattctctt
ttatatcegt
aaaaaaaaaa

<210>
<21i>
<212>
<213>

<220>
<221>
<222>
<223>

«400>
acragttcag
tLcacttate
gtZgacacctca
tagggaaaaa
taaacrttoLt
ttcocaaages
tcctttaaag
aacagcangg
ccrattgtat
gacgecotetc
cgcataactg

<210>
<211>
<«212>
<213>

«220>
<221>
<222>
<223>

<400>
ttgcgeeeeg
tgttgagtaa
gactcegtge
geretetttt
crtccccaaac
ggctcooctgga
ccaggactac
stZrggagta
atccccantec

gaaaacgtaa
cagccetgga
tgttcctgaa
atatgtatca
aaaaaaa

49
652
DNA

Homo sapien

atatcacttg
aaccraacct
aaagtgattt
tcataaaata

Homo sapien

~ A, T,C

49
atgagtcgct
tgaactczta

cagctatacc
ttatzgeagc
ttgtanaata
atatagagtg
cacaaatgaa

se
65G
DNA

sc_feacure
)]
}

... (652

or G

gcrtgaagggg
agtcataaat
acttcetgtat
taaaacggces
aaacttgaaa
tttttaaagt
craaceccatg
agctttctca
caatttttgt
aaatatccca
cagcgtatac

Homo sapien

misc_feature

{1} ...
n = A,T,C

50
attzttttag
aaaggagacg
aactgtgtga
ttgggttcoee
acacaagcte
nggstgcctg
aatgrtoecot
ccgtoTaces

agggggtgcc

(650)

or G

ggcttgtges
cccaatattc
acacrttggga
tcragaagat
tcagccacan
ggggaggcag
tctttaactg
canacaagrg
rtaactgaaca

tgtactcaaa
gccreotrtta
gtattagttt
tctaaataaa

ccooccregte
gtataatgac
tacactatca
cagaaagtts
atatgtagac
gtgacthIce
actttggaga
aatgregece
tttaaactgt
ngataactge
ctctoggteg

ctgcttcacs
aaagctgcra
tcroeetecs
tgagaaatgc
gcagettcetc
acatgggagt
Tstgccactg
antgaaat
agggatan

3z
gt

caaaagttgg
gcataactcac
tacatttgtt
aagctatcTot

attttcatta
tratgaatza
aataggaaac
Tzagattcac:o
ggactcatge
ttttaacaca
catacccatn
cagatgtgca
atttcaatct
ttctgtgeey
tgcactnacs

tatagggtc:
aatgttcte:
ctgroocgag
acacgacacg
cacagccccea
gccaaggtsg
crtgcoctcas
39999tasey
aaggtgtgaa

(C) 2000 Copyright Derwent Information Ltd.

PCT/US99/05798

tcrtaagctzt
atctccraaa
ttttggaaga
agagtgaaaa

taacccaat
gcacagttaa
attggaaag
ttgaaaartt
atctaagacs:
catatztzart
aaaccaatat
agttgcaaat
attrcrozaa
tcgcacttga
czo

fv

)

ey

agaargcttg
tgccataaa
gregregres
crtgagancac
gcttegcaca
ccagatggt:
ccorgooeeyg
gggaacactg
ccrgngaans

60
120
180
240
257

< b o N
CoCcC o000

(TSI 9 BT )

60
120
180
240
300
369
420
430
540
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21
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gcttttrataa attatnttcc ttgttanatt tattttttaa tttaatctct gttnaacctgc
cchgggaaaa ggggaaaaaa aaaaaaaaat tctntttaaa cacatgaaca

<210> 51

<21l1>
<212>

545
DNA

<213> Homo sapien

<220>

<221> misc_reature
(1) ...(545)

<222>
«223>

<400>

tggcgtgcaa
ccrcganatec
gaccceettt
ctzgttggec
gtncaaaact
ggacanaagg
coTgroacote

sgztgecat
catgcTotceo
caaaa

<210>
<Zli>
<212>
<213>

<220>
<221>
<222>
<223>

<4 00>
actagtagaa
ggaggaagac
nctatctccat
tggnccoecnn
nctecceoccat
ncteoncnec
annctcetccece
ncnegctect
cgnntenttn
ctcrereeoone
ccttentane

ncotooLcea

<210>
<21l1l>
212>
<213>

<220>

n =A,T,C

51
ccagggtagc
cagctccoctt
gggcctcagt
taacnttget
gcagaagct o
agctcattatt
atgtntctgg
cctgggaagg
tnatnaaaca

52
678
DNA

or G

tgaagtttgg
ccaccaagee
ttcecesrece
ggacncaaag
actgccrtary
tggratagat
tntggtgagr
gggrgnaccy
aanaaannaa

Homo sapien

misc_feature
(1)...(678)

n = A,T,C

52
gaactttgcee
gatttggggg
ntccantgnn
ncccecteen
ctccecnrtccec
tecnncecgtte
cnctgcaanc
nctcatcennc
nnatcctenn
nnencnneecs
cantccatcn
cacngtec

53
502
DNA

or G

gcttttgegce
gggagggggg
cnntgeccocgce
ncctncncct
cctnanngtc
cttctnttce
gattctetec
ccaccceren
accnccconcec
cancecnsc

cntncnccac

Homo sapien

grtctgggact
cagrcreger
cttcatgana
tgtngeccac=
agaggaanta
ccacccntcs
ccrteegrgee
tctcacaace
tgttrgacag

ctctcacagg
g9ggggcangg
tctrcececg
cecceeetecy
ccaacnccgn
cnacntntnc
ctcencnnan
ccrttegness
tccecttence
nngcgrcont
nctnectnec

ggagattggce
acgtggcaca
tgaaaagaat
atcgtigrat
agagagacag
CaaccrrTeet
accanccats
tgttgtcats
ngtttaaaat

cgcctaaagt
tcecgtgggge
tcncatinga
ncncctecnn
cagcaatnnc
ncnnnonecn
stntccacece
cantacnctc
ccteotteree
tTcecgeceen
acccacnoos

<
~
fosey

(C) 2000 Copyright Derwent Information Ltd.

cattaggcc
gggcaaacc
actact:ztt
tgggegatgc
rggatganag
crecetcagzc

ot

‘atgctttgca

gtctganacy
aaaaaanaaa

catrgccatg
ttcccctant
anttantccce
ctttttntan
ncacttactes
tgccnntnaa
cntncceces
nccncccren
ceggtntnee

‘cnecnecnc s

gctneecceen

600
650

230

360
420
480
540
545

50
120
180
240
3¢0
360
420

480

540
6C0°
660
€73
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<221> misc_£feature
(1)...(502)

<222>

«223>

<400>
tgaagatcct
caagccogtac
tgaccstgggg
agatzaatat
gtacatggta
cacgtcatcce
atgcgaagtg
atcacgttca
gncaanttca

<210>
<211>
<212>
<213>

«<220>
<221>
«222>
<223>

<400>
actagtccaa
tectaatgeca
grtTgectta
caagaaattt
attatgagga
atgazttcta
tgttaaattt
ctgt-ttgaa
aaaaaaaaaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagtaaaa
gatg:ttaagc
tgctIzccee
ttcaactcca
cagt:ztgca
atctgcacets
tgtttgaaac
trtgccatect

n =

53
gatgtcgeca
ccaaagtctc
cggaaaaang
gagcagctgt
aaaagtngtg
gcatcaacaa
cszrtggaaa
tccgcaccaa
aatttcccgg

54
494
DNA

A, T.C or G

tgggecgeeg
gcrtectgceeg
caaaantgga
cctcetgaage
gcnaagatgce
gatgtcgtcc
acccanggca
ctgcagaaca
cc

Hcmo sapien

misc_feature

(1) ..
n = AT,C

54
gaaaaatacg
aaagtttacs
atgaatactg
cracatctta
ctitaatctt
agctatatett
tcctrocagt
ngggatatga
aaaa

55
5§06
DNA

-{494)

or G

cttaatgtac
ttgtccacaa
ttagggaaaaa
gcgactccaa
tccttaaaca
tcatgcagga
ggcaacctct
cnatnaatct

Homo sapien

misc_feacure
(2)...(606)

n=A4,T,C

agcagcattg
tgaaaa

<
ctggaat

[ ¢ Y]

atztataac
aaatarcc
angtteca
Taaaacet

T ettt

W or
At O MWyl

wiiag n

w

acttaagg®

or G

ccaaataatc
grttaggtta
gtggcattag
trggagagct
cggcattgta
aaaaaaggga
tcTgettaac
gtcoctcatta

cccegecegt
aggtgteccct
tgagtctccg
cctgnangct
ttccatatce
tgtgcrgggg
ctgtggccag
angaacntgt

attacaaagg
tttccttaag
acacagtata
gaagaatgag
caataatgtt
cagtttttca
ataatcctta
atcagatggg

cctaar-toz
aaccrtactg:
cttecITtact
aaacactggg
catagaaagg
aatgaagtat
attanggors
aacaccaaac

(C) 2000 Copyright Derwent Information Ltd.

tgetaccggt
gatgccaaaa
ct-cgrggee
gcccgaatte
gggtgcggnt
ctgacaggct
ggttcacatt
naattnaagg

ctttgratat
ascrcorcag
atgagtgaaa
tatccacatt
trctoreLee
accttgatgt
aaatatggtg
aaatcctgtt

cactaaaaat
tgttagatca
ttaaccerct
acctrtggat
atatggctac
aaatcaatzt
tgcceorTite

agttaa

PCT/US99/05798

attgtaagaa
ttcgeactes
acatggrgts
gtgccaataa
ccaccocrze
cccaacaggc
gggccaacrn
cctgeccagy

gttaaccogt
aaagggartt:t
agggcagaag
tagatggcac
crttractzac
acagtgac:tg
agcatctege
tccaagttag

ataacgaaat
atgrattogo
ttaattctca
aacagac:ga
ctrtogttaa
crgtazaags
tgttagtcoos

attcTIiggr

60
120
180
240
300
360
420
480
502

60
120
180
240
300
360
4290
483
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N
(9%
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actagctaca aattccgttt catatccrac ntaacaattt aaattaactg aaatatttcor 540
anatggtcta cttctgtcont ataaaaacna aacttgantt nccaaaaaaa aaaaaaaaaa 600
aaaaaa 506

<210> 56

<211> 183

<212> DNA

<213> Homo sapien

<400> 56
acragtatat ttaaacttac aggcttacttt graatgtaaa ccaccattct aatgtactge 60
aattaacatg gttataatac gtacaatcsct tcecctcatce catcacacaa crtrerrege 120
gtgtgataaa ctgattttgg tttgcaataa aaccttgaaa aataaaaaaa aaaaaaaaaa 180
aaa 133

<210> 57

<211> 622

<212> DNA

<213> Homo sapien

<220>

<221> misc_£feature

<222> (1)...(622)

223> n = A, T,C or G

<409> 57
actagrcact actdtCticC:I ccttgtagct aatcaatcaa tattgttsss ttgeetgtgg 50
gcagrtggaga gtgctgctgy gtgtacgctg cacctgcocsa ctgagttggg ga3lagaggat 120
aatcagtgag cactgttctg ctcagagctc ctgatctace ccacccccia ggatocagga 180
ctgggtcaaa gctgcatgaa accaggccct ggcagcaacs tgggaatyge tggaggtagg 240
agagaacctg acttctcttt ccoctctcococot -Sctocaacat tactggaact ctateorges 300
agggatctte tgagcttgtt tccctgctgg gtgggacaga agacaaagga gaagggangg 360
tcracaanaa gcagcccttc tttgtcocotcrt ggggrtaatg agettgacct anantccatg 420
gaganaccan aagccictga ttrtraatit contnaaatg tttgaagtnt atatntacat 480
atatatattt ctttnaacnt ttgagtcttt gatatgtctt aaaatccant ccctctgcen 540
gaaacctgaa ttaaaaccat gaanaaaaat gtttncctta aagatgctan taattaatcg 600
aaacttgaaa aaaaaaaaaa aa 622

<213> 58

<211> 433

<212> DNA

<213> Homo sapien

<400> 58
gaacaaattc tgattggtta tgrtaccgtca aaagacttga agaaattirca tgattrcrgea 60
gtgtggaagc gttgaaaatt gaaagttact gctittecac ttgctcatat agtaaaggga 120
tcctttcage tgccagtgtt gaataatgta tcatccagag tgatgrtatcs tgtgacagte 130
accagcttta agctgaacca ttttatgaat acrcaaataaa tagacstote gtactgaaaa 249
catatttgty actttaatcg tgctgcttgg atagaaatat ttttactggt tctrcctgaat 300
tgacagraaa ccrgrcatt atgaatggcs tacrtgttota ttatzogtte tgacctgaac 360
ttatccacca aagacticat ttgtgtacca ccaataaagt tgtatgjtitte aactgaaaaa 429
aaaaaaaaaa aaa 433

<21C> 59

<211l> €49

(C) 2000 Copyright Derwent Information Ltd.
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<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagttatt
tgrcacttgg
ttggccatat
attaggcgtn
gacccttatce
cttraccgat
ggcrtatgcaa
atcatatgan
Tacnaaaaat
ggangctgan
atcatgccag

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

actagtrccag
accrggcagt
gaagtgagcg
tcttctgtat
tgtcttacaa
aggaatggcez
caacccatcta
aaa

<210>
<211>
<212>
<213>

«<220>
<221>
<222>

<223>

<400>
cgggactgga
fafejatafatntades-

caggtstgag

DNA
Homo sapien

misc_feature
(1)...(649)
n=ATCorG

59
atcrgacttt
attTgcatrc
gtgcatgttc
tgtettttta
agatacatgag
aatgicctta
ggtgggcerca
gangctagga
dcaasaacca
gcacaaggat
ggcaacaaaa

cnggttataa
crcrtgacgag
cctggagaag
tractgagtt
tttgcaaata
gacatataat
cgcttgtaat
gttcgaggtc
grcaggcatg
cacttgaacc
atgagaacett

ccattcrtaat
tgactgctace
tgtctgrcgcer
gtaaganttc
tittcrtoceca
aaatccgtat
cccagecacts
agccrtggcca
gtggtgcacg
ccagaangaa
gtttaaaaaa

gagtgtgaag
aagcaccrz:
gagccrtgace
tttatatatc
ttctgtgage
tttaaaagtg
tgggagacrg
gcatagcgaa
tctgraacac
gangctgeag
aaaaaaaaa

DNA
Homo sapien

misz_faature
(15...(423)
n=A,T,C or G

63
gczotecage
gataccatca
cecgggetget
sttitotttc
ggcagggceet
tgagtrggcg
atctrrtgta

tcactgacaa acatggggaa
agcctgatgt ccaaaagagc
ttagtgccag gctgeggtgg gcagccatga
cattagrana acacaagact cngattcagc
tccrtacaggg ggtgganaaa acagcocttoo
ttgtgggcag gctactgget tgtatgatgc
gtrtgtatna aacttganct gagaccttaa

gtgtgecccag

61

423

DNA

Hemo sapien

misc_feature
{1y...(423)
n=24a,T,Cor G

62
atgtaaagtg aagttcggag ctcetgagceac
gacsIccagag ggagaggeoc accccgezza
tatggctgog agtcggggac cacaggecots

gggctotsss
geccecgeces
tagccgiges

(C) 2000 Copyright Derwent Information Ltd.

aaagaatac:
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tagcctctgyg
gcrggtgeeg
ccacttttta
ctggattcea
tgtgrtteeca
acttgatesg
aggtcggtgs
aacttgtct

cagecotote
tganctgaa

0 wn

ctggctggaa
tcrtccaages
gaacaaaacs
cgaatzgtgg
tcectItgse
attagtagag
acaaaaaaaa

cgccgggtcos
agccocoogces
gctcaagaac

60
120
180
240
300

- 360

120
480
540
520
€43

60
120
180
240
300
360
420
23
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actggatcag

ggtanctaca

agtggccagg

atttggrgrt ggggrgeggyg gtccctgges

caacctcect
ttaaggncett
aaa

<210>

tggggcaats
taaaaatgtc

62

<211> 683

<212>
<213>

<220>
<221>
<222>
223>

<400>
gctagagagg
gaagagaccc
gctgtcaaca
tggagccacst
ggatcaaaat
tgtcattgga
cccooergeg
atgaactta:c
atctatttes
cncTToneo:
ttnttacctg
crtaaaaaaaa

<210>
<21ll>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagtcata
ccecggecetyg
acggatcegce
ccgegagecce
gaaggcgtng
taatattggt
cnctcaccen
ttscgggaaa
gaaacntttt
tttceontete
cczcecectnee
ggngntaaaa
ccncattLon

DNA

gggccrggnt
annttttccc

Homo sapien

misc_feature

(1 ...
n=AT,C

€2
gatacggacs
taagagactg
cttaaaggaa
ggczatggtz
gtgractege
cttrcetece
tceTrggaat
gttitggggec
gaaatattt:
99559999t
gggcTccee
ananannaaa

€3
731
DNA

(683)

or G

ttcttggag:
gggaatggts
gtceecriga
cgcggacaaa
ggggtcrcogc
atcecccteoc:

cegtertzce
nangttcccoc
ttaatgaac:
gagggntgga
naaaaaantcn
aan

Homo sapien

misc_feature
(1)...(731)

n =AT,C

63
aagggtgtgc
gacctcaagg

cgcgccacg
accgcatge:z
ggggcccgca
tnaaaanccg
gtrtggnegs
atctncncaaa
tgccstnnaa
tcTntgecee
nananttteca
nggrttencs
n

or G

gcgtcreega
tcatccacte
gcctcacceg
cttcetggag
aantaccacg
canaanagcc
ggttacaaag
ttrtinttgg
antaaaccac
cantnnccce
aaagggngag

ccoeccgaggg

25

cctrgecttt
ccectttteca
ctoonccegn
atgcenggge

tCaaaattgt
Tinccaatac
“ggaaaaaact
Ttaaaactee
anttccaacs

cgtggcggtce
ggtgcgtgat
tgagagccta
gccgecgggec
storgggegce
cctgcancce
aacctatten
Jgaattntig
tnggttccgg
ceggggeces
anaattzton
gnggggnnnr.c

gggattctac
cactncecree
tgrigenace
taaaaaagga

tggaatgaga
ggaaag:tgaa
ggacagacca
gggccatgge
aaccaaacca
acttccecoe
taatctcettra
atactaatat
tnntggaatt

tcggaancs
ctTanatngc

ttggcgccac
cceegegegg
caggtggigc
acaagcttgg
tatggaangt
cctgaactygg
ggaaaaczscst
ggtaaaczce
gggcccesos
ttceetongg
ncetncsosse
ctcnnaaacc

(C) 2000 Copyright Derwent Information Lid.
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cctgttccta 240
cceengacag 300
critgiogst 360
aaaaac=-naa 420

423
ctgaactcaa 50
agacgcttag 120
gacccattg i86
acaccgegag 240
nccccactc 300
ctccoooTge 360
nccecongacs 420
atraatgget 480
tceoLnoLne 540
cnatnggaaa 630
ccstntcsen 650"

583
tgctgcgaga 60
tggcgagttc 120
gcagccgaga 180
cgcccanaaa 240
ccrcertgcaa 3c0
gntgcagggc 360
nccnaaaacs 420
ccnaaaatcgg 480
ncaaaaccst 540
ggaaaanccc 600
gggnccsseson 660
cntntonnna 720

731
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<210>
<211>

<21i2>

<213>

<220>
<221>
<222>
<223>

<400>
actagttgcg
gttagagatyg
taaagttgat
gattagagact
aaatgttgat
aaaaaaaaaa

<210>
<211>
«212>
<213>

<220>
<221>
<222>
<223>

<40C>
actagttccec
caggaagctg
tcrgggagge
gtagatactg
crtccgtgcetc
atrtgtttta
acacaaatta

<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actagsttcc
cctcaatttg
aaataaacte
aacaaggaac:
actgctcota
gracttttta
atiagaaace

64
313
DNA

Homo sapien

misc_feature
(1)...(313)

n =AT,C

64
caaaccacga
gttgctacac
agagaatatg
aagtatgaga
catgtatata
aaa

65
420
DNA

or G

ctgaagaaag
atgttgggtc
aagaatgcat
agaaagctac
tacccatagt

Homo sapien

misc_feacture
(1)...(420)

n=AT,C

65
tggcaggcaa
gcagtggcag
tggagggaag
ccttaacact
actaatttat
acattttcat
atgatattaa

66
676
DNA

or G

gggcttccaa
crccecgrgea
aatctaggcc
ccectectete
tcccaggaaa
tgcaagtatt
aaagcatcca

Homo sapien

misc_feature
(1)...(676)

n=A7T,C
66
tatgatcac:
cacttcatca
acaaatctgg
aatcccacaa
aggatttgcyg
aatgtgagcs
tgoncototeg

or G

aaactcacce
ataagteTttt
atgcacectreot
tatacctage
cttacttgtg
tatagatngg
tcatccgaac

acgaaaagtg
tgragagaaa
gtcagaagat
tctaattaag
gaataaaac:

ctgaggcac:
taggoagggsg
ttagcttgec
tcagcrgtgg
ggrgrgrgga
gaccatcacs
aacaaagccn

tcagggttaa
gaagagrgca
aaattctgca
tacctaatac
gctgaggaaa
aaacagaata
cttgattgca

ggaaataact
carcrtrtgagg
ctctcggaaa
tcrtectgaag
gtctcagtaa

gcatgtgrgg
tgtggetcee
cteccegecac
ctgccaccea
agacatgagce
cttggtigtyg

anannnaana

gaaaggaatg
gatcrtrage
aatgtcicct
atggagceag
aaraagtaagt
Tcaacttaac
atractateg

(C) 2000 Copyright Derwent Information Ltd.
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tgcaacgcces
agcagattgc
atattaaaga
aatgaagatn
agtigtasaa

cagagagag

cctTeooct
ccttscoo
agccaggt
cgtgrataat
tatcgrttgta
nnannngaaa

g
g
.

-
<
T

ggctszacce
tccgagggaa
tatggazat:
tactggatag

60
120
180
240
200
313

60
120
180
240
300
360
420

50
120
180
249
Joa
360
420
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actccagccce
ctrettaaga
tttttagtga
ccctggaaaa
ttaaacggaa

<210>
<211>

<212>
<213>

attgcaaagc
aaaaattgga
aaaanaatca
anccgetraac
aactta

§7
620
DNA

ctcagatatc
gtttnaaaga
tcccgecaggg
taaatgggga

Homo sapien

«<220>

<221>

<222>
<223>

<400>

cacrzctaaa
gaat:zgcgag
acacctccate
tagggczaaaa
agattgtagt
cccaaacaga
cactt=c-gaa
ctaaas&aaaa
tecTcoaces

ttgcacgggeo

fcoenziLin

<210>
<21ll>
«212>
<213>

<220>
<221>
<222>

<400>

actagtagct
ctaacgcrtag
ttagaacaga
gtactggggtr
tctgagactg

ce=ggcacc
tacagctgat
traaacctaa
ccratgzgcen
nannnannna

<210>
<211>
<212>

m
(
n=AT,C

67
gctgcttace
cagztgatag
taatgaaggg
aaartctgatc
gcigtggrgg
ggaaattata
grgtttrgtt
agggatatca
aanctatggg
ccooraaaac
aaaatt:gga

6
E

(V1N

1
-

DNA

Al .

isc_featura
1)...(620)

or G

aagaacttce
aagagccttet
gttacatctg
agaacgcats
ttrattceoge
ggttagtcaa
crtecatceoee
atctctaatzt
actttttaag
tqttgaangg

Hcmo sapien

misc_feacture
{t1)...(551)
<223> n = A, T,C or G

68
ggracactaat
accagtattt
ccreeetgtg
tgcaatgacet
tggtgaaact
actscgatat
ggaactrtcaat
ttacattegt
ccocorcoczsee

a

69
3s6
DNA

cactgaggag
aagggctaat
caataacttg
cccaagggec
cctrcocaagg
tcaacaagcc
ttgaaczstee
ctagcattgg
nnatcectaat

<213> Hcmo sapien

19
~J

ttanctgtat
aataaaccce
ctraccgree
aaacgncggg

Tcagcattrt
ctragttgaac
trtacgaagcet
aaacrccacat
£gtgcagaac
acartgtaac
agrregtotyg
cagtgecccac

ctattetctta
crcacacctce
tggccactgg
aaaagagtta
ctgagggggt
acttgaagcee
aaaactItgt
accrcggroee
ttaaaccaca

agttgaactc
rcctgrraaat
aaaaanggaa
naaaaattat

gacttecttg
atacagataa
actaagaagg
atgccececee
ttgcaagctg
cccaggaacs
atrtactcocrg
taaaagttgt
trtggtoons
zCtaagtotyg

acatgcettre
cttagctgta
aaatccctag
aaggcacgac
cagtangtgc
caactacaaa
tagcrratces
tgtagcatat
attttgcnac

(C) 2000 Copyright Derwent Information Lid.
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cttggaaatt
gaagcttggc
ttoraagoor
ccgttagggt

tttgatagcr
tctgetgaat
agcaagagca
tactacaaac
agtcactaaa
aagtttaacs:
ggggaaaang
ccctaaaaag
caaattaac~s
gggaaaactc

atagaccatg
agagtctgge
gcecggeactt
tgaggattict
tctgggaggg
actecgtearcse
tattatattg
gtrtritoon
tcnconnnnn

480
540
600
660
678
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50
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300
359
4290
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<220>

<221> misc_ieature
(1)...(396)

<222>

<223>

'<400>
cagaaatgga
gcagagtteet
gtatgtggga
aattaagcaa
tgtgatacat
ggggagccan
aaaaataaat

<210>
<211>
<2i2>
<213>

<220>
<221>
<222>
<223>

<400>
actagrgcaa
citzgaaaga
ggcgraacag
ccactaccse
aacagatatt
tctgtgactg
tcatgtcTgt
ttatagtcca
aattgrataa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
gacaaagcgt
ccTaccageca
ggattaatct
tcncaccaag
gaaactggtg
cagagctgga
gaagatggan
actcocogetg

n=4,T,C

69
aagcagagtt
cattaaatcc
tactgaatcgt
atgttaaaag
tctttaaget
aaaccaatct
aaaaaccatt

70
536
DNA

or G

ttcatttcrg

ttracceet
taaagggata
tttracatcge
tcagttgctt
acnaccrcee
nagaaattga

Homo sapien

misc_feature
(1) ...(s36)

n = AT,C
70
aagcaaatat
cccctgraaa
gctggaagag
gtrTtctctt
tctgttectce
Tttgctgacet
gaccrcatrteet
gttsctacca
gaataaaagt

71
865
DNA

or G

azacatcgaa
agagcceaac
caaatgctgc
crtgectgcaa
atcttaacca
ttatcacaat
ttaaatgnta
acattnaaac
tagaatttaa

Homo sapien

misc_feature
(1) ...{(865)

n = A, T,C

71
taggagaaga
accagcgccc
nacctctntc
aganaancrtg
accaatctgc
tatgangcca
gacconcgac
aangaatcts

or G

anagaggcag
cccaccages
gocctgneccea
ctgccaacac
agaattcona
gaccatggac
nngatzaggc
tgannggcstt

tttataaacg
Ttteotttere
tcteectecta
tttattaatg
gtcttctggt
ttrgertgee
aaaaaa

aaggegttcoc
agtgaaaatg
cgagcat:tct
aataaaccac
zccaagccac
tttcrtcaaa
cttgcrcage
Tratngcaat
caattaaaaa

ggaanactnc
cceaggesc

ttcctaccee
caaccgceee
gaggaanaag
nctacnccan
cngecTancce
Scannaaage

tctccaaaca
ggtaatcccc
ttatcetttat
ttttcaaaag
actttctgtt
aggacatgca

tTacgttags
cagatatcaag
ccegttccat
tccgrtecact
ctattetatt
caaaaaaatyg
tcaactgcat
catttcaaat
aaaaaaaaaa

ccaggcacga
gacgacgaag
ggaggrggag
agccctggceg
cnaggggccae
ncaatncana
nIccccgcace

gcczoogeng
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aaaatggaaa
tcaaataaca
aattgtacaa
gracnataca
atgggcttot
ataaaatctrca

tgaagatarcc
cagtggagga
cagttgcceat
trtaactcta
tgttctitca
ratagaaaaa
tcagttgtt
ctattcogea
aaaaaa

tggccncstt
actcca:cet
gccggaaagg
ggcacganag
cgcgeznaga
cgggac:igeg
ccrtatgaats
cnaacgraan

60
120
180
240
300
360
396

60
120
180
240
300
360
420
4890
536

60
120
180
240
308
360
120
483
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tncaacatng
acaanctctc
cacgccaagn
ganggttatc
ccnectatne
ttngttgncc
aagggegntt

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
cctggacteg
aaaagacagt
ccatgceccaa
tcnaantgct
cagcagtgga
gcaccacaaa
ngcorgrnaa
cctaaaagga
actgatncte
ttTozoneeece

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
ctgaggancc
aaccgcncaa
gnanngagga
ttggccacnn
ataagngacc
tncsacgtan
ttgttcaaaa

<210>
<211>
<212>
<213>

<220>

ggactanang
ccnaanaaac
aantataaaa
cnccttgegt
cnagccgaac
cngccscrtec
ggcoooctee

72
569
DNA

ctgggaactg
tggggcnect
Ggggcgecce
accatggtnc
tcnnacttne
cgncggaacn
ctece

Homo sapien

misc_feature

(L) ...

n =A,T,C

72
tcttggeree
gtccagrgcer
cttcTctggs
gggggrgaat
gatcnaacag
gatctaactcc
aacTrggtga
gaaggccocce
gaaccctgaa
cccaaaaaaa

73

373
DNA

(560)

or G

agaacctgac
ccngectagg
aactggaaaa
gtgatgctna
gagggagaca
nnngttgggg
aatgggaagaa
anaactcctg
cgggcgggat

Homo sapien

misc_feature
(1) ...(379)
<223> n = A,T,C or G

73
ggcggtnnge
naaacatgcc
acanaacaaa
gtggaattaa
crttratteeca
agntggaant
aaaaaataa

74
437
DNA

nccatntcnn
naagatatgg
ctcnangagce
gaaatctggce
tctgtactta
anttgtrgee

Homo sapien

naaggggcaa
catnggtggn
tccnecggnng
ccnnrtcoge
ccgggggrge
cgtttccceg

gaccoggcga
agrctacggg
tcatccgatc
ngaanattgc
ccttcetacat
aggantctga
rganaataaa
gaccngaaaa
ganccreott

gncgcgaagg
acgaggaaga
tctcaageta
aaanngtann
aaccrtezotn
ttggactatt

ancctnnaat
accaactatt
acceecctite
nctgnatgtet
natcnantng
ttantaacgg

cggcgacgrc
gacegcetec
goaaaacrtc
tgtggctgca
caaaaccrcc
ggancaaact
atggrotgtg
actgacconc
tntcgeoonce

tggcaataaa
tngngecttec
atgccgeggyg
tgrtececttge
ttcectgnca

gtncatttta
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atccccagaa
aactaaaccyg
gtccctrast
cecncetesess
tncnccozIn
caccecgggen

ttrrgacs

Ttz
.cgcgcecgcea

gangaat:zse
gcgtcocaags
accaccgrse
gtggatngca
ancanaaacc
Tnatngcgga
naangg

aanccnc:ga
nngnacaanc
gaaggggcce
gcccnangag
taactteceoo
gannaaacstc

540
600
6560
720
780
B840
865

60
120
180
2490
30C.
369
373
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<221> misc_feature
{1;...(437)

<222>
<223>

<400>
actagttcag
ctaggtgtct
acaaaaaaac
caccagggtt
aatcactgaa
gaataagtta
gtcatttgta
aaaaaaaaaa

<210>
<211>
«212>
<213>

<220>
<2215
<222>
<223>

<400>
ctceogregec
gacclagcac
ccoegtgeee
caaggrgcac
tgaaaacaag
gacctatttc
cctcegeceta
ccttggggtg
gegttgattc
garatarcee

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
rratccta
corgteree
tgatgttger
ttcctggcta
ctzactacag
cagcrsccec
taaaaaatat
cagccagtga

g
<
t

n=AarT,C

74
actgccacgce
ccatctatge
gcrgccaggt
cttctgaaat
ttgtcaggcee
taatcagtat
ctgtttgaaa
aaasaaa

75
57%
DNA

or G

caaccccaga
ttcaatctgt
tttanaagca
agtaccacat
ttgattgata
tcatcteett
aatatterccet

Hemo sapien

mi
{1;
n=A4a,T,C

75
gccaagatga
atcgcogacae
aaggsogtge
gtcggegacyg

ccttgacce
tgatsotgac
ccagagcatg
gaaggggcan
tItccteoea

naaaatccee

76
666
DNA

sc_feature
... (579)

or G

tgtgcgggac
aggtgaggec
cattcaagag
aggactecgt
tatctaacta
tttggacaag
cacttgtgat
gatctgcacec
ataggtgatc
aaaaaaaaaa

Homo sapien

misc_feature
(1}...(6686)

n=A,T,C

76

ctotocaac
ttccacagtg
tatgggcagg
ctccatgrtg
ggaccaggga
aacaataaaa
acagttTacc
acaazcrtte

or G

cagattgtca
ccraataata
atggcaacca
gcragecgstct
tgatgcaaca
agcacgtggt
gaaaatcata
szzaccatac

aaatacccca
ccatctacca
gcetctggrces
gtaaaaggga
attgtagaaa
gtttttcgec
ctataaaatt

gcsorocges
ccagcttgaa
“caggtggtc
acacctgcga
2cagacraac
cccttcage
cctaaaataa
getrtegeat
ttnattactec
aaaaaaaaa

gorocttgag
ctgtggaact
gaccattatc
ggtaacctct
Tocreogeets
aaaacactty
ttatcttaca
aaaaattoct

catgccagaa
ggcctegega
caaaaccatc
atctcggeeetet
taagtagcct
acrcrteotes
aaactaacct

acgcagccgg
gagaaagaaa
gcggggacaa
gtgttccaac
aaagccaagc
cagaagacrg
gecoecatcee
ttcecttecee
tcagaacatt

ggcaagagcce
aggcrttaac
tcagagcagg
tacttactart
ttcatgacag
cggatattcco
atgaaaagea
cTtcecgaan
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aagtgaagts
taaaaacaaa
aggatccetgce
cacttcatct
tcrgttgrgg
ctctnattgt
gccttaaaaa

ccaccgecga
acaagaagtt
accacttcat
ctctecctca
atgatgagc:t
acaaagtcat
cgggcrgtgce
aaatczrtcate
ttccaaatna

acagtatatz:
aatttcrtaa
tgcrggez ot
crtrcaggaca
gatgtcogee
ggacrgrsrcc
nttracagatc
gaaaanggc:

60
120
i80
240
300
360
420
437

60
120
180
240
300
360
420
480
540
379

60
120
180
240
300
380
420
430

—
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rrctcaataa ncctcactit cttaanatcecr tacaagatag ccccganatc trtatcgaaac 540
gcattttagg caaatatgan ttttattgtn cgttacttgt ttcaaaattt ggtattgtga 600
atatcaatta ccacccccat ctcoccatgaa anaaanggga aanggrgaan tccontaancg 660
cttaaa 666

<210> 77

<211> 396

<212> DNA

<213> Homo sapien

<220>

<221> misc_feature

<222> (1) ...(396)

<223> n = A, T,C ox G

<400> 77
ctgcagcccg ggggatccac taatcracca nggttatttg gcagctaatt ctanatttgg 60
arcacigccc aaadgtigcac ttgctggtci Citgggattt ggeocttggaa aggtatcats 123
catanganta tgccanaata aattcgarti Ttttgaaaant Canctgsnig gggctggsti:s 130
tggtTcacag cataacangc actgcctcect tacctgugag gaatgcaada taaagcatgg 240
attaagtgag aacggagact ctcagcciic agcttcctaa attcoctgtgts tgtgacotos 300
gaagtctttt aaacctetga atttgracac atttaaaatt tcaagtgtac tttaaaataa 360.
aacacttCcra atgggaacaa aaaaaaaaaa 2aaaaaa 396

<210> 78

«211> 793

<212> DNA

<213> Homo sapien

<220>

<221> misc_feature

<222> {1) ...(793)

<223> n = A, T,C or G

<400> 78
gcatcotage cgccgactca cacaaggcag gtgggtgagg aaatccagag ttgccatgga 60
gaaaattcca gtgrcagcat tCttgctcect tgtggccctc tcoctacacte tggecagaga 120
taccacadgtc aaacctggag ccaaaaagga Ccacaaaggac tctcgaccrca aactgcccca 180
gaccctcotcc agaggttggg gtgaccaact catctggact cagacatatg aagaagctct 240
atataaatcc aagacaagca acaaaccctt gatgattatt catcacttgg atgagtgccc 300
acacagtcna gctttaaaga aagtgtttgc tgaaaataaa gaaatccaga aattggcaga 360
gcagtttgtc ctcctcaatc tggtttatga aacaactgac aaacaccttt ctcctgatgg 42C
ccagtatgtc ccaggattat gtttgttgac ccatctctga cagttgaagc cgatatcctg 480
ggaagatatt cnaaccgtct ctatgcttac aaactgcaga tacgctctgt tgcttgaczac 540
atgaaaaagc tctcaagttg ctnaaaatga attgtaagaa aaaaaatctc cagcctTctg 600
cCcrgicgger tgaaaattga aaccagaaaa atgtgaaaaa tggctatrtgt ggaacanatn 660
gacacctgat taggcttigg ttatgttcac cactattttt aanaaaanan nctttaaaact 720
ctggrtcaat tntceotttttn aaacaatntg tttctacntt gnganctgat ttctaaaaaa 782
aataatnttt ggc 4 793

<210> 79

<211l> 456

<212> DNA

<213> Homo sapien

(C) 2000 Copyright Derwent Information Ltd.
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<220>
<221>
<222>
<223>

<400>
actagtatgg
ctccgrggag
gcagctgteyg
ccercoTegac
tgestorgac
ggggctggaa
tgcaagaccg

misc_feacture
(1) ...(456)

n=A4,rT,C

73
ggrgggaggc
agggactggc
agcacaccta
cccangacca
cgrangaat:
atgggtgcgt
agattgaggg

aantnccccT gtgacnctca

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
cttTgTacct
taaaactaaa
gaatagcatg
aataaataaa
aaatgtattt

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
gccaccaaca
agcaagecgge
gaaaggcetgg
taczazaaca
tcaagatggc
ttcaacacac
ttrcaatgces
atrtrcgattag
tgtgacaaag
acattaagct
canaaaggcn
aaaaaaaaaa

80
284
DNA

or G

cccaccette
agagctgang
accactggtc
ggcracttet
gangantgte
gtgrgtgrgt
aaancatgtc
nasaaaaaaa

Homo sapizn

sc_feature:

mi
(17 ...(284)
n

= A, T,C

B0
ctagaaaaga
agtaatge:e
acctcegeee
tgrtgtatatg
cttactgtga

51
871
DNA

oxr G

taggtattgc
actttagcaa
aaacaggaca
tgtaacttgt
aaaaaaaaaa

Hcmo sapien

misc_feature
(i;...(671)

n = A, T,C

81
ttccaageta
gtgcacacgg
ggatatttgg
gtazcatcrs
tagaatggtyg
trocactges
grcattteca
tctTateceet
tcaaactaaac
ttsgccaaaa
ggco-nataat
a

or G

ccctgggrac
agactcatcg
gttggcttgg
tcgaatatcg
cctttctgag
tgcgtaatga
gttagatnac
ttatttttac
ccecenaggac
aatgtrtgecac
gctggrggty

(7]
9

tccccragge
ccacctgggg
atgcceocceac
cccectectcet
ccgecttgrg
gtgrgtgtgt
tgcrgggtgt
aaaaaa

grtcatgaaac
cacatactaza
agcaaatttg
argrcratge
aaaaaaaaaa

crtrtgtgcag
ttataarrta
crrtgatset
tagggacata
tgtctaaaac

agttttgatt.

tecogeaceet
aggctratca
aacacacagt
gtgrtctace
aaataattaa

gcetgttcteg
ctggggatcc
cccrgcreec
tgcctcececte
gctganaatg
gtgtgtgtgrt
gaccatgtte

tcgagcttaa
aartggaacc
tgatgtgtecg
ggaatacaga
aana

tagaagctag
cratcrgcea
ttgcttgtte
agtatataca
ttgacacccs
cattttraac
gagattaaaa
gtctcactgt
atgggatcac
tcgacttaoct
tnantaacza
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ctccaaaggg
cactcttert
cgcacccgeT
ctgcccetgae
gacagtggca
gcneccocec
cctcTccata

atcttataca
ataccgagaa
attaaasaga
ttgggaaar.a

tgagcatgtg
agagtagaaa
gtttgtitg
tgttatcoaa
tggtaaacss
cactggast:
tgccatgtss
tggctgreat
atactgr=cg
aaatcaatan
aaazaaaazn

60
120
180
240
300
360
429
4556

6GC
1290
180
240
284

60
129
18¢C
240
300
362
4290
480
542
600
663

o -
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<210>
<211>
<212>
<213>

<220>
«221>
<«222>
<223>

<400>
ctgcagatgt
agacaataag
tctrattagg
aaattcttta

<210>
<21l1>
<212>
«213>

<220>
221>
<222>
<223>

<400>
cgcgagtagg
aatggcagac
aacggagacg
gagtgaaatt
cgtgatgrgg
ctgggcactce
gactgccaaa
annataaaac

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
tggtggacct
gtggtccaan
aattgaagtit
gtccctgege
cnancaccrce
at-tcccgta

or G

cttrgtcaaa
tcttgtttct
tcagtgtata
aaaaaaaaaa

82

217

DNA

Homo sapien
misc_feacure
(1) ...(217)
n =A4,T,C
82
ttcrtgaatrg
tggtggtgta
gagttgtatg
aaaggaaaaa
83

460

DNA

Homo sapien

misc_feature
(1) ... (460)
n=~4A7T=C_cr G

83
agcaccagga
aaaccagaca
caggagaaga
tcctaagatc
aggaagagcsc
cgcgccgatg
ttcrecggtt
acaczctcgtyg

B4
323
DNA

tcregggcene
tgggggaaat
acaccctgcec
ctggaggatt
acctgcaaga
ccaccggcect
tgccocggga
gcancaaana

Homo sapien

misc_feature
(1) ...(323)

n =A,T,C

84
tggccctgtyg
gcattcrtgcee
tacccganat
aacaacnaac
tctagctgac
naaaaaaaaa

or G

gagctgctgg
ggcttaacgg
aacaatcttt
aatztetggg
cgatcatacc
aaa

I
v

ttaanaaagt
aataagataa
aaacatactg
aaaaaaa

ggaacgagac
£gccagettc
gaccaaagag
toctacecces
tggacacgag
gtgggtctct
tattatacaa
aaaaaaaaaa

gacgggatzst
grcecggaac
tgggcagaga
aaataccgge
grtcccagact

taaagtgcaa
acctrrooge
tgtggtataa

tgcacggatt
gatnaggcca
accattgagc
gtcctctteg
ccacaagctg
gaagggaccc
nattatttge

aaaagactat
aaaggacacs
cgcogratcteee
catgaacntg
actacanatg
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caatgtttga 60
crtrergcrtea 120
caggcttaat . 180

217
gttttaagaa 60
agcrtgaanaa 120
angagaagcg 180
agaccccagt 240
caczatgaac 300
ccczscaatcg 360
atgaataatg 420

460
tctagaagst 60
agco-crecaa 120
aacaaacnce 180
ctgtcrtcaat 240
ataataattg 300

323
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<210> 8%

<211> 771

<212> DNA

<213> Homo sapien

<220> )

<221> misc_feature

<222> (1)...(771)

<223> n = A,T,Cor G

<400> BS
aaactgggta ctcaacactg agcagatctg ttctttgagc taaaaaccat gtgcetgtacce 60
aanagtttgc tcctggctgc ttrgatgtca gtgctgctac tccacctstg cggcgaatca 120
gaagcaagca acrtrgactg ctgrettgga tacacagacc grtattsottca tcctaaactt 180
atcgtgggct tcacacggca gctggccaat gaaggctgtg acatcaatgc tatcatctrt . 240
cacacaaaga aaaagrtgrtc tgtgtgcgca aatccaaaac agacttgggt gaaatatact 300
gtgcgtctoc tcagtaaaaa agtcaagaac atgtaaaaac tgtggcetttt ctggaatgga 36¢C
actggacata gcccaagaac agaaagaact tgctggggtt ggaggrotca cttgcacats 420
atgcanggtt tagtgcttat cttatttgtg cctocctggac ttgtccaatt natgaagcI3a 439
atcatattgc atcatantrt gcrtergrrta acatcacatt naaattaaac tgtatttrat 540
gtrtacitata geintaggtt ttcetgtgtti zactitttat acnaancttc ctaaactats 600
ttggrntant gcaanttaaa aattatattt ggggggggaa taaatattgg antttctgca 660
gccacaagct trtrittaaaa aaccantaca noccnngttaa atggtnggtc ccnaatgght 720
tttgottttn antagaaaat ttnttagaac natttgaaaa aaaaaaaaaa a 771

<210> 85

<211l> 628

<212> DNA

<213> Homc sapien

<220>

<221> nmisc_feacure

<222> (1)...{(s628)

<223> n = A, T,Cor G

<400> 86
acragrttgc cttacatttt tgaaaagtat tatttttgrcs caagtgctta tcaactaaac 60
cttgrgttag gtaagaatgg aatttattaa gtgaatcagt gtgaccctic ttgtcataag 120
attatcttaa agcrgaagcc aaaatatgct tcaaaagaaa angacrottat tgttcattgt 180
agtccataca ttcaaagcat ctgaactgta gtttctatag caagccaatt acatccataa 240
gtggagaang aaatagatta atgtcnaagt atgattggtg gagggagcaa ggttgaagat 300
aatctggggt tgaaattttc tagttttcat tcrgtacatt tttagttnga catcagattt 360
gaaatattaa tgtttacctt tcaatgtgtg gtatcagcrg gactcancaa caccccettee 420
tIoecoinggg gatggggaat ggattattgg aaaatggaaa gaaaaaagta cttaaagcct 480
tcctteenca gtttctggct cctaccctac tgatttancs agaataagaa aacactttat S40
catcntctgc tttattcecca ttaathaant ctttgatgaat aaatctgett tcatgcnnac 600
Ccaaggaatt nagtggnttc ntconttgec 628

<210> 8?7

<211> 518

<212> DNA

<213> Hcmo sapien

<220>

<221> misc_featurz
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FA

<223> n = A,T,C

<400> 87

trtttetatte
tataacaaca
agtagtacag
ttctacatgg
aaacacattt
ctacagttta
ggttaaaatyg
naatttaacce
taaaancgag

<210>
<211>
212>
<213>

<400>

gagacagtga
taccotatces

gtacttgce

Tocatetes
agcttatgtg
gaaatagaaa
taatceettt
tctcagraac
tagatgtagc
ttgtaggaat
acatagggca
taattttcaa
cecrrgeteet
taataatgtt
aacgcagceec
gcacccotrace
tccattattc
accatattca
gcterrcacct
ggtgctccetce
agtgcagcag
ccatcttagg
atcgctctrtce
catgcagcta
atttgaagtt
ccaattcace
tagtaataaa
aaaaccaatc
trtacacaaaa
Ttttgaacca
aaatttataa

<210>
<21li>
<212>

ttzrcragaga
ttacactgret
tctcaaaatt
caaatcaatt
aacttcaatt
acaatgcagc
cttcgaggat
ctcatgccat
cccoecegttg

88
igag
DNA

or G

gtagttcagce
tatggrttaa
ttatgcttaa
tttaagrcat
tcteotoreat
aaaattccca
cctnaatacc
aagcagaagc
aaaaagcaaa

Howo sapien

85
etzc-tagtat
tat<cttcga
aaagcatscT
toggrgetsg
tcgaacctge
tatcacagaa
gaagggatce
agatcocegeg
atacatatga
acaaaacatg
atctgtgaat
gtcaaaaagg
aaactaaacyg
agcItagcaa
rTcgagtceat
tcacctgett
ctraccgtat
aaacctaaat
agaagggtgt
ctrocctggt
cct-gtgerte
gggagaagct
ctgctgctgt
actt-gtgcce
caaaggtgta
gtgaaatggg
ggctcatataa

ttaggatga
czzgttetaa
racgtactaa
ataaaagctg

caaaggattt
gacroogtoo
gagczgctog
gaagccatat
tacatctata
cacttaagaa
atccaaagaa
ttagtctttg
tgrataatga
gecrttstta
atgtattata
gatatggaaa
ctacagccat
aggrrrtagat
ttctggtcat
actgacattg
ataaaataca
ttgtreeege
ggtcctgaag
accctgacta
cacagatggg
agatcctgtg
ccretegetts
ctgcttatgce
ttcaggatcc
aattctgctyg
gagagaaat®:
cttaaaaaz:
gcataaaatz
accataaaca
aaaaaaaaaa

ttctacttat
tacatatggt
aacaagtrte
cctaaaaatt
ataacct:tta
Tttcacggta
ctttgaactt
acaagctttag
agggaccc

—Tggccteag
Caaaaaaaaa
gaaaaaggga
atgcgtcrat
ITttcacatat
agtctagtac
aatactrotac
asaatagctce
Tgrgtertat
taagcaaaac
agcagcattc
gggaattatg
traagccttg
gtactcactcc
tcaagatate
tortagctga
gagtttcaca
agatggaacg
gaaagaggtc
ccagaagtca
ggtgctgeeg
cagcagccetg
tcaacggggc
atgagggtca
ccaaagcatt
cattgtcraaa
gaaattaaat
gatttgeceat
Ttaaaactgt
gtataatgct
saaaaaaaaaa

aaatttattg
tcaaaatgta
gtgrtaaaaaa
gatctettoe
ttactatagce
aattgggttt
caaatgaagg
ctgcattttg

aaaaagttgt
aaaaaaaaaa
agtagttgca
tactcaagce
tctcacaata
aaataatats
actgagcree
atcttttaaa
gttaacaatg
gggccaatga
cagaaaagta
agtaaccrct
aggataataa
atgcatgc:a
cacccretryg
tcacaagatc
tcceectrec
caaagtaatc
cctaaatacc
ggtgctagag
caacaaggcer
gtaagtecctg
tcgctctaca
aattaacaac
ttaaccttac
crgragtgga
gtgttttiaa
gtaaaatgta
actactcgact
gttataataa
aaaa
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ccrgtrreat
taatacacca
tgcagataca
tgaaacccaa
atggtttcsa
taagcggacaa
ttatggrIat
ctctaaactyg

tgattaczzz
agaarcacaa

gtrtggtgaaa
attttttaag
agcttgagcag
ccatgatagar

cccatagaaa

atratcagas
ttcgtttzce
aagtgrraoge
ccccacceoeg
cagctggaga
ttcaatgtac
aggaggt=cc
gtctagacca
cataaccrrz
cgcttaaaac
aaccatgcra
atttcaaaaa
tctgcazzat
grattacaca
aacaggcaat

60
120
180
240
30¢
360
420
480
513

50
120
180

240 .

300
360
420
489
540
600
650
720
78C
84cC
%00
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
15690
1520
1680
1730
1300
1344
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W)
h

<222> (1i7...(518)
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